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Standard Chemical Thermodynamic Properties of Alkylnaphthalene Isomer 
Groups 

Robert A. Alberty and Theodore M. Bloomstein 

Department if Chemistry, Massachusetts Institute of Technology, Cambridge. Massachusetts 02139 

The chemical thermodynamic properties of alkylnaphthalene isomer groups for 
CIOHS and CllHlO in the ideal gas phase have been calculated from 298.15 to 1000 K from 
tables of Stull, Westrum, and Sinke. In the absence of literature data on all isomers 01 
higher isomer groups, the properties of isomers of C12H 12 to C14H 16 have been calculated 
using Benson group values. A new Benson group value for the 1,8-dimethyl steric hin
drance has been calculated from recent experimental datIL The increments in isomer 
grOllp properties per carbon atom have been calculated to show the extent to which ther
modynamic properties of higher isomer groups may be obtained by linear extrapolation. 
Equilibrium mole fractions within isomer groups have been calculated for the ideal gas 
state from 298.15 to 1000 K. Values of C;, So, IlrH 0, and !lrG 0 are given for all species 
from ClOHg to C14H 16 with energy units of joules for a standard state pressure of 1 bar. 

Key words; alkylnaphthalcncs;Bcnsoll 111t::lhuL1; entbalpy uf funnation; entropy; Gibbs energy of 
formation; heat capacity; isomer group thermodynamic properties; isomer mole fractions; thermo
dynamic properties. 
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Since the number of isomers of alkylnaphthalenes in
creases rapidly with carbon number, it is convenient to use 
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isomer group thermodynamic properties for cases in which 
all isomers in the isomer group are in equilibrium. The tables 
presented here are of the same type as those published for the 
alkanes,l alkylbenzenes,2 and alkenes.3 

Milligan, Becker, and Pitzer4 calculated the standard 
thermodynamic properties of the alkylnaphthalenes in the 
ideal gas state through C 12H 12, except for 1,8-dimethyl
naphthalene, using the method of increments. Some further 
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822 R. A. ALBERTY AND T. M. BLOOMSTEIN 

small changes were made by Stull, Westrum, and Sinke5 in 
publishing their book in 1969. We have added tables to in
clude all isomers through C 14H I6 using the Benson meth
od.6

•
7 Stein, Golden, and Benson8 have extended this method 

to the prediction of standard gas-phase thermodynamic 
properties for polycyclic aromatic hydrocarbons consisting 
of six-membered rings. They showed that the group additi
vity method reproduced the measured ~fHO(298.15 K) val
ues for substituted naphthalenes within 5 kJ mol-I. 

2. Standard Thermodynamic Properties of 
Alkylnaphthalene Isomer Groups 

When isomers are in equilibrIum, the standard Gibbs 
energy of formation ~fG °(1) of the isomer group is defined 
by9.10 

A,G·(I) = - RTIn [i~' exp( - A,G;/RT)] • (1) 

where ~fG; is the standard Gibbs energy of formation of an 
individual isomer and N I is the number of isomers in the 
group, including stereoisomers. The equilibrium mole frac
tions ri of various isomers in a group can be calculated using 

rj = y;lYI = exp( [~fGO(I) - ~fG ;]/RT}, (2) 

where YI is the sum of the mole fractions of the individual 
isomers. The corresponding equations for the other standard 
thermodynamic properties-C~(I), SO(I); and arHO(I)-can be
derived by differentiating Eq. (1) with respect to tempera
ture. 11 When standard Gibbs energies of formation of isomer 
groups are used to calculate equilibrium constants for reac
tions of ideal gases the equilibrium expression is written in 
terms of equilibrium mole fractions of isomer groups. 

For the alkylnaphthalenes, the standard chemical ther
modynamic properties for an isomer group are interrelated 
by 

~fG 0(1) = ~fHO(I) - T [ S°(I) - nS ~phite - (n - 6)S ~2(g) ], 

(3) 

where n is the number of carbon atoms. 
To calculate the chemical thermodynamic properties 

for an isomer group, a term must be included for each molec
ular species, including stereoisomers. The numbers of chiral 
centers and isomers of the alkylnaphthalenes are shown in 
Table 1. Rather than having a line in a thermodynamic table 
for each stereoisomer, this article follows the standard prac
tice of giving properties of racemates. The R In 2 is added to 
the calculated standard entropy and R T In 2 is subtracted 
from the standard Gibbs energy of formation of one of the 

Table 1 . Numbers of isomers 
of alkyl naphthalenes 

Number One Chiral Total 
of 1 ines Center isomers 

C10H8 1 0 1 
C11H10 2 0 2 
C12H12 12 0 12 
C13H14 32 0 32 
C14H16 110 2 1'12 
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chiral forms at each temperature. Table 1 also summarizes 
the numbers of lines in the tables in this article. 

3. Calculations of Standard Thermodynamic 
Properties of Alkylnaphthalenes Using the 

Benson Method 

Since the literature values are incomplete on the C12H 12 

alkylnaphthalenes, the isomer group properties for C12H 12 

have been calculated using the Benson method. Since the 
increments per carbon atom in isomer group properties are 
still-changing at C12H I2, this method has also been used to 
calculate properties for all isomers of C l3H l4 and C14H 16. 

In order to make these calculations the structure of 
each alkylnaphthalene species was divided into C(Hh(C), 
C(Hb(Cb. C(H)(C)3> C(C)4> C(CB )(C)(H)2' C(CB )(Cb(H). 
C(CB)(Ch, CB(H), CB(C), and CBF(CBh(CBF); the group 
contributions from Ref. 7 were used. In addition the total 
symmetry number (TSN), number of optical isomers (OPT), 
and ortho corrections were identified. Gauche corrections 
were made for sec- and isobutylnaphthalene. Naphthalene 
has a symmetry number of 4; 2,3,6,7-tetramethylnaphtha
lene has it symmetry number of 4X 34

; and 1,5-dimethyl
naphthalene has a symmetry number of2 X 32

• The report by 
Davies, Syverud, and Steiner12 was very helpful in calculat
ing symmetry numbers. 

We made-the first estimates of the thermodynamic 
properties of the various species of C 12H 12, C13H 14, and 
C14H 16 using Benson group values published in 1976.7 Gam
mon pointed out to the authors that there is steric hindrance 
in 1,8-dimethylnaphthalene that is not provided for in the 
1976 Benson values. The enthalpies of combustion of 1,8-
dimethylnaphthalene, 2,3-dimethylnaphthalene, 2,6-di
methylnaphthalene, and 2,7-dimethylnaphthalene were 
measured by Good,13 who pointed out that the enthalpy of 
formation of the crystalline 1,8-dimethylnaphthalene is 
about 7.5 kcal mol- I more positive than those for 2,6-di
methylnaphthalene and 2,7-dimethylnaphthalene. The 
enthalpies of vaporization of these substances were mea
sured by Osborn and Douslin, 14 and their heat capacities and 
enthalpies of transition were measured by Finke, Messerly, 
Lee, Osborn, and Douslin. 15 To remedy this deficiency in 
our estimates, an additional Benson group was introduced to 
provide for the 1,8 sterie hindrance. The 'group value for 
~fH~98 for this group was taken to be 5.88 kcal mol- I be
causc this is the difference between the extrapolated value 
for the 1,8-dimethylnaphthalene and the prediction by the 
Benson method without this correction. The Benson method 
gives the correct values for ~rH 0 for 2,6-dimethylnaphtha
lene and 2,7-dimethylnaphthalene within their uncertain
ties. The experimental entropies of the 2,6- and 2,7-dimeth
ylnaphthalenes from 340 to 410 K agree within experimental 
error and extrapolate linearly to the S 0 estimated by the Ben
son method. The experimental entropies of the 1,8-dimeth
ylnaphthalene are definitely lower and extrapolate linearly 
to an SO value about 9.3 J K - I mol- 1 lower than that esti
mated by the Benson method. Therefore the entropy as
signed to the 1,8 repulsion was taken to be -2.22 cal K- 1 

mol- 1. The experimental data do not indicate any heat ca-



CHEMICAL THERMODYNAMIC PROPERTIE~ OF ALKYLNAPHTHALENE ISOMER GROUPS 823 

Table 2. Root mean square deviations between alky1naphthalene thermodynamic 
properties from Stull, Westrum, andSinke and from the Benson method 

T/K 298 300 400 500 600 700 800 900 1000 

Standard heat capacity at constant pressure in J/K mol 

Cl0H8 1. 66 1.63 .80 1. 70 .57 1.24 2.32 1. 67 1.51 
Cl1H10 2.36 2.40 5.66 7.05 5.91 4.01 2.q6 2.47 4.99 
C12H12 4.31 4.36 . 7.91 9.71 8.67 6.80 5.25 4.68 6.77 
C13H14 4.59 4.63 6.98 7.63 6.22 3.96 6.35 2.81 5.56 
C14H16 2.93 2.99 5.97 7.23 5.59 3.28 1. 52 1. 87 5.69 

::Itanoaro·entropy 1n LJ/K mOl 

Cl0H8 3.07 3.08 2.97 3.29 3.54 3.48 3.19 2.92 2.90 
CllHl0 3.31 3.28 2.20 1. 15 1. 22 1. 74 2.06 2.27 2.62 
C12H12 8.13 8.09 6.56 4.91 3.72 3.07 2.76 2.64 2.73 
C13H14 3.42 3.41 2.87 3.31 4.06 4.62 4.45 4.36 4.70 
C14H16 1.77 1. 74 1.29 2.01 3.00 3.61 3.86 3.99· 4.32 

.. 

Standard enthalpy of formation in kJ/mol 

C10HS ~::l ::l5 .18 .29 
CllH10 .BO .81 .57 .50 
C12H12 1. 71 1.69 1.39 1.02 
C13H14 1.85 1.85 1.43 .81 
C14H16 2.95 2.96 2.66 2.06 

Standard Gibbs energy of formation 

Cl0H8 .71 .70 1.04 1. 30 
C11Hl0 .78 .76 .93 1. 10 
C12H12 1.66 1.67 2.22 2.73 
{;;13H14 1.76 1.77 1.90 2.12 

'C14H16 ·2.83 2.84 2.84 2.96 

pacity corrections for the 1,8 interaction. In the revised cal
culationsgiven-here these values were also applied to 4,5 
methyl groups in trimethyl and tetramethyl naphthalenes. 
In the absence of any experimental data on 1,8 methyl-ethyl 
or other interactions, this group value was also applied 
whenever there were 1,8 or 4,5 alkyl groups in C13H14 and 
C14H 16• 

The matrix of numbers of contributions was matrix 
multiplied by a matrix of the Benson values to obtain for 
each isomer the sum of the contributions to !:1.rH ~98 , S ~nt298 , 
C~300' C;'400, C;'soo, C;'600' C;'soo, and C;'IOOO' In further 
steps in the calculation the heat capacity values were fit to 
the equation 

C~ = a +{3T+rT2, (4) 

and the values of a, /3, and y were used to calculate C~, So, 
and arHo from 298.15 to 1000 K, 

So = S~ + a In T + PT + (y/2)T2 - R In (TSN/OPT), (5) . 

arHo = arH~ +aT + ({3/2)T2 + (r/3)T3 

...:.... n(IIO - II ~98 )graph 

(6) 

The values of arG ° at various temperatures were then calcu
lated using Eq. (3). 

Table 2 shows how well the chemical thermodynamic 
properties calculated using the Benson method agree with 
the values from Stull, Westrum, and Sinke 7 for ClOHg, 

CllHlO, 11 of the 12 isomers ofC12H 12, five of the 32 isomers 
ofC13H 14 and two of the 112 isomers OfC14H 16• The differ
ences between the literature and estimated values at each 
temperature were squared, divided by the number of pairs of 
values, and the square root was taken. For ClOHS this yieids 
the magnitude of the deviations, and for the higher isomer 

.36 .35 .11 .13 .07 

.97 1.47 1. 73 1. 94 2.36 
1. 28 1.90 2.39 2.82 3.40 

.49 .81 .65 .69 1.06 
1.55 1. 15 1.10 1.07 .92 

in hi/mol 

1. 72 2.00 2 .. 37 2.62 2.84 
1. 16 1. 23 1.26 1.32 1. 40 
3.12 3.46 3.66 3.BB 4.06 
2.00 2.89 S.40 S.74 4.11 

3.27 3.50 3.97 4.24 4.54 

groups it yields the root-mean-square deviations as a func
tionof teniperature. 

4. Tables of Standard Thermodynamic 
Properties of AlkylnaPt:tthalene Isomer 

Groups 
Since the International Union of Pure· and Applied 

Chemistry has recently recommended that thermodynamic 
data be given in 81 units for a standard state pressure of 1 bar 
(105 Pa), this has been done for the tables in this article. The 
change in standard state pressure from 1 atm to 1 bar does 
not affect C ~ and afH 0, but the standard entropy of an ideal 
gas is increased by R In(1.013 25) = 0.109 J K- 1 mol- 1 at 
any temperature and the standard Gibbs energy of forma
tion is reduced by [RTln(1.013 25)]8, where 8 is the net in
crease (7 - n) in moles of gas in the formation reaction. 16 

In Tables 3-8, the Stull, Westrum, and Sinke tables 
have been used to calculate the isomer group properties for 
ClJis and CllH lO, and the Benson method has been used to 
calculate the isomer group properties for C12H 12 to C14H16• 

For each property the increments in going from one carbon 
number to the next are provided. Thus, of the four incre
ments per carbon atom, the last two have been calculated 
using the Benson alone. These increments provide a basis for 
a linear extrapolation of standard thermodynamic proper
ties or alkane isomer groups to higher carbon numbers. 

Table 7 gives HO(I,T) - HO(I,298.15 K), the standard 
enthalpy for an isomer group relative to the isomer group at 
298.15 K. Table 8 gives values for HO{I,T) - HO(I,298.15 
K) + arHO(I,298.15K), the standard enthalpy for the isomer 
group relative to the elements at 298.15 K. This quantity 
allows the direct calculation of heat effects when the reac~ 
tallts and products are at different temperatures. 

J. Phys. Chern. Ref. Data, Vot.14, No.3, 1985 
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Table 3. Standard heat capacity at constant TABLE 5. Standard enthalpy of formation for 
pressure for alkylnaphthalene isomer alkylnaphtha.1ene i some.r groups 
groups in J/K mol 

TIK C10H8 C11H10 C12H12 C13H14 C14H16 
TIK C10H8 C11H10 C12H12 C13H14 C14Hf6 

298.15 150.96 116.31 83.9 51.0 19.4 
298.15 132.55 159.87 181.5 208.7 244.7 300.00 150.83 116.20 83.7 50.S 19.2 
300.00 133.43 iSo.aS 1a2.S 209.9 246.1 400.00 1'44.50 109.04 75.0 41.2 9.B 
400.00 179.20 211. 78 235.8 269.9 313.8 500.00 139.49 103.19 67.5 33.2 2.1 
500.00 218.11 255.38 283.1 323.1 370.2 600.00 135.39 98.51 61.5 26.9 -4.0 
600.00 249.66 290.88 324.4 369.2 417.9 700.00 132.21 94.95 56.8 22.2 -8.4 
700.00 275.18 320.06 359.7 408.3 458.4 800.00 129.75 92.24 53.5 19.1 -11.4 
BOO. 00 296.10 344.08 388.9 440.6 492.1 900.00 127.95 90.35 51.3 17.1 :-13.1 
900.00 313.42 363.97 412.1 466.1 518.9 1000.00 126.90 89.34 49.9 16.1 -13.9 

1000.00 327.94 380.87 429.1 484.9 538.7 

Table Sa. Increments per carbon atom 
Table 3a. Increments per carbon atom 

TIK C11-ClO C12-C11 C13-C12 C14-C13 
T~K C11-C10 C12-C 11 C13-C12 C14-C13 

298.15 -34.59 -32.5 -32.9 -3.1.6 
2~8. 1b ;n.32 21.1 21.1 36.1 300.00 -34.63 -32.5 -32.9 -31.6 
300.00 27.42 21.7 27.3 36.3 400.00 -35.52 -34.0 -33.S -31.5 
400.00 32.57 24.0 34.1 43.9 500.00 -36.30 -35.7 -34.3 -31.1 
500.00 37.27 27.7 40.0 47.1 600.00 -36.8S -37.1 -34.6 -aO.8 
600.00 41.22 33.5 44.8 48.7 700.00 -37.26 -38.1 -34.6 -30.6 
700.00 44.S7 39.6 4a.7 50.1 800.00 -37.50 -38.7 -34.5 ·-30.4 
800.00 47.98 44.8 51.7 51.4 900.00 -37.59 -39.0 -34.2 -30.2 
900.00 50.55 48.1 54.1 52.7 1000.00 -37.56 -39.4 -33.8 -30.0 

1000.00 52.93 48.3 55.8 53.S 

Table 4. Standard entropy for alkylnaphthalene TABLE 6. Standard Gibbs eneroy of formation for 
isomer groups in J/K mol a.l kyl naphtha 1 ene isomer groups in kJ/mol 

TIK C10H8 C11H10 C12H12 C13H14 C14H16 TIK C10HB C11H10 C12H12 C13H14 C14H16 

298.15 335.75 384.61 433.9 473.1 506.8 298.15 223.69 215.21 208.9 204.9 204.0 
300.00 336.59 385.63 ·435.0 474.4 508.3 300.00 224.15 215.82 209.6 205.9 205.1 
400.00 381.40 439.06 .494.9 543; 1 588.6 400.00 249.58 250. '\8 253.0 259. '\ 268.6 
500.00 425.71 491.16 552.7 609.2 664.9 500.00 276.47 286.16 298.3 314.5 334.2 
600.00 468.38 540.92 608.1 672.3 736.7 600.00 304.21 323.14 345.1 371.4 401. :3 
700.00 508.84 588.04 660.8 732.2 804.3 700.00 332.65 360.93 392.8 429.2 469.2 
800.00 546.96 632.38 71(). 8 788.9 867.7 SOO.OO 361. 42 399.0S 441.0 4S7.6 537.6 
900.00 582.86 674.08 758.0 842.3 927.3 900.00 390.49 437.57 489.5 546.2 6.06.,3 

1000:/00 616.66 713.35 802.4 892.5 983.1 1000.00 419.77 476.26 538.3 605.1 675."2 

Table 4a. Increments per carbon atom Table 6a. Incrernentsper carbon atom 

TIl( C11-C10 C12-C11 C1~-C12 C14-C19 T/K C11-C10 C12-C11 C19-C12 r.1d-r.1~ 

29S.15 48.86 49.3 39.2 33.7 298.15 -8.48 -6.4 -3.9 -.9 
300.00 49.04 49.4 39.4 33.9 300.00 -S.34 -6.2 -3.7 - .S 
400.00 57.66 55.9 48.2 45.5 400.00 .59 2.8 6.1 9.5 
500.00 65.45 61.6 56.4 55.7 500.00 9.69 12.2 16.2 19.7 
600.00 72.54 67.2 64.2 64.5 600.00 18.93 22.0 26.3 29.9 
700. or 79.20 72.8 71.4 72.1 700.00 28.28 31.8 36.5 39.9 
800.0C 85.42 78.5 78.1 78.8 800.06 37.66 41.9 46.6 50.0 
900.00 91.23 84.0 84.3 85.0 900.00 47.07 52.0 56.7 60.1 

1000.00 96.69 89.0 90.1 90.6 1000.00 56.49 62.0 66.8 70.1 

J. Phys. Chem. Ref. Data, Vol. 14, No.3, 1985 
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Table 7. 

TIK 

298.15 
300.00 
400.00 
500.00 
600.00 
700 .. 00 
800.00 
900.00 

1000.00 

Table 7a. 

TIK 

298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
BOO. 00 
900.00 

Table 8. 

T/K 

298.15 
300.00 
400.00 
500.00 
600.00 
700.00 
800.00 
900.00 

1000.00 

Table 8a. 

T/K 

298.15 
::IOO.UO 
400.00 
500.00 
600.00 
700.00 
600.00 
900.00 

1000.00 

Standard enthalpy for alkylnaphthalene 
isomer groups relative to isomer groups 
at 298.15 K in kJ/mol 

C10H8 C11HlO C12H12 C13H14 C14H16 

.00 .00 :0 .0 .0 

.26 .29 .3 .4 .5 
15.B1 18.88 21.3 ,24.4 28.6 
35.71 42.24 47.3 54.1 62.8 
59.09 69.56 77.7 88.8 102.3 
85.40 100.19 112.0 127.7 146.2 

113.96 133.38 149.5 170.2 193.7 
144.43 168.77 189.5 215.6 244.3 
176.62 206.13 231.7 263.3 297.3 

Increments per carbon atom 

C11-ClO C12-C11 C13-C12 C14-C13 

.00 .0 . 0 .0 

.03 .0 .1 .1 
3.07 2.4 3.1 4.1 
6.54 5.1 6.8 B.7 

10.46 8.2 11. 1 13.5 
14.79 11.8 15.8 18.4 
19.43 16.1 20.8 23.5 
24.35 20.8 26.1 28.7 

Standard enthalpy for alkyl naphthalene 
isomer groups relative to the elements 
at 298.15 K in kJ/mol 

150.96 
151.22 
166.77 
186.67 
210.05 
236.36 
264.92 
295.38 
327.58 

116.37 
116.66 
135.25 
158.61 
185.93 
216.56 
249.75 
285.14 
322.50 

83.9 
84.2 

105.2 
131. 2 
161.6 
195.9 
233.4 
273.5 
315.6 

51.0 
51.4 
75.4 

105.1 
139.8 
178.7 
221.2 
266.6 
314.3 

Increments per carbon atom 

C"-ClO C12-C11 C13-C12 

-34.59 -32.5 -32.9 
-34.06 -32.4 -::12.9 
-31.52 -30.0 -29.8 
-28.05 -27.4 -26.1 
-24.13 -24.3 -21.8 
-19.80 -20.7 -17.1 
-1~.16 -16.4 -12.1 

-10.24 -11. 7 -6.8 
-5.08 -6.9 -1.3 

·'9.4 
19.9 
48.0 
82.3 

121.7 
165.6 
213.2 
263.8 
316.7 

C14-C13 

-31.6 
-31.5 
-27.5 
-22.9 
-18.1 
-13.2 
-8. , 

-2.9 
2.5 

5. Equilibrium Mole Fractions Within 
Alkylnaphthalene Isomer Groups 

The equilibrium mole fractions within isomer groups 
calculated from standard Gibbs energies of 'formation are 
given in Table 9 for the ideal gas state. Since the uncertainties 
in /l.rG °(1) and /l.rG; are about the same, the uncertainty in 
the difference is nearly independent of the relative values of 
the two parameters, but the absolute uncertainty does in
crease with temperature. Since the nearly constant uncer
tainty. is in the exponent in the calculation, the equilibrium 
mole fractions of the isomers at a given temperature are un
certain by the same factor, whether they are large or small . 
The usual equation for the propagation of variance indicates 
that the equilibrium mole fractions are uncertain by abou 
15 % at the lower temperature and 10% at the higher tem 
peratures. This makes it difficult to indicate the uncertain
ties in the table. It could be done by using exponential nota
tion, but this makes it difficult to compare the mole fractions 
of various isomers. 

Compounds are named in tables according to the 
IUP AC Revised and Collected Recommendations for the 
Nomenclature of Organic Chemistry, 1978.17 In naming 
species with two or more ring hydrogens subs~ituted, the 
name of the largest substituent is--givenfirst to clarify the 
relationships between the various structural isomers. Naph
thalene has four possible starting positions, each one being 
the carbon adjacent to the fused ring carbons. Because of the 
many possible combinations for names, the group appearing 
first in the alphabetically arranged name has priority if two 
groups are in equilivalent positions. For example, l-ethyl-8-
methyl is used. However, names were made to yield the low
est possible numbers when there were more than two substi
tuents. For example, 8-ethyl-l,2-dimethylnaphthalene is 
used. 

Table 9 shows that in general alkylnaphthalenes with 
branched side chains have very low equilibrium mole frac
tions, especially at low temperatures. At higher tempera
tures there is in general a more even distribution of the mole 
fractions between the less branched isomers, reflecting the 
fact that entropies are more similar than the enthalpies of 
formation. 
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Tablp 9. E qu i 1 i br ; um mo 1 e fractions within alkylnaphthalene tsomer groups 

T/K 298.15 300 400 500 600 700 800 900 1000 
. ---._----

Cl1H1O 
1-methylnaphthalene .3488 .3535 .3709 .3815 . 39b7 .3990 .4068 .4128 .4177 
2-methylnaphthalene .6512 .6465 .6291 .6185 .6093 .6010 .5932 .5872 .5823 

C12H12 
1.2-dlmethylnaphthalene .0323 .0324 .0413 .0488 .0551 .0604 .0649 .0686 .0717 
1.3-dlmethylnaphthalene .1899 . 1898 .1859 .1815 .1769 .1721 . 1673 . 1627 .1582 
f.4-dimethvlnaphthalene .0949 .0949 .0929 .0908 .0884 .0860 .0837 .0813 .0791 
1.5-dlmethylnaphthalene .0949 .0949 .0919 .0908 .0884 .0860 .0837 .0813 .0791 
1.6-dlmethylnaphthalene .1899 .1898 .1859 .1815 .1769 .1721 .. 1673 . 1627 .1582 
1.7-dlmethylnaphthalene .1899 .1898 .1859 .1815 .1769 .1721 .1673 .1627 .1582 
1.8-dlmethylnaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0007 .0010 .0013 
2.3-dimethylnaphthalene .0161 .0162 .0207 .0244 .0275 .0302 .0324 .0343 .0359 
2.6-~lmethylnaphthalene .0949 .0949 .0929 .0908 .0884 .0860 .0837 .0813 .0791 
2.7-di~ethylnaphthalene .0949 .0949 .0929 .0908 .0884 .0860 .0837 .. 0813 .0791 
1-ethylnaphthalene .0011 .0012 .0043 .0096 .. 0164 .0242 .0327 .0414 .0500 
2-ethylnaphthalene .. 0011 .0012 .0043 .0096 .0164 .0242 .0327 .0414 .0500 

C13H14 
1.2.3-trimethylnaphthalene .0057 .0057 .0088 .0115 .0138 .0157. .0171 .0182 .0190 
1.~.4-trlmethylnaphthal~ne .0332 .0334 .0395 .0429 .0444 .0446 .0441 .0430 .0418 
1.2.5-tr1methylnaphthalene .0332 .0334 .0395 .0429 .0444 .0446 .0441 .0430 .0418 
1.2~6-trlmethylnaphthalene .0332 .0334 .. 0395 .0429 .0444 .0446 .0441 .0430 .0418 
1.2.?-tr1methylnaphthalene .0332 .0334 .0395 .0429 .0444 .0446 .0441 .0430 .0418 
1.2.8-trlmethylnaphthalene .0000 .0000 .0000 .0000 .0001 .0002 .0004 .0005 .0007 
1.3.5-tr1methylnaphthalene .1956 .1953 .1774 .1595 .1.425 .1271 .1136 .1020 .0922 
1.3.6-trlmethylnaphthalene .1956 .1953 . t714 .1595 .1425 .1271 .1136 .1020 .0922 
1.0.7 trimethylnophtholene . 19~0 . 19~3 .1714 .1!i9!i . 142::; .1271 .1130 .1020 .0922 
1.3.8-tr1methylnaphthalene .0000 .0000 .0000 .0001 .0003 .0006 .0009 .0012 .0016 
1;4.5-tr1methylnaphthalene .0000 .0000 .0000 .0001 .0003 .0006 .0009 .0012 .0016 
1.4.6-tr1methy1naphtha1ene .. 1956 .1953 .1714 .1595 .1425 .1271 .1136 .1020 .0922 
1.6.?-tf1methylnaphtha1ene .0332 .0334 .0395 .0429 .0444 .0446 .0441 .0430 .0418 
2.3~~~tr1methylnaphthalene .0332 .0334 .0395 .0429 .0444 .0446 .0441 .0430 .0418 
1-ethyl-2-methylnaphthalene .0002 . 0002 .QOQ9 . .0023 .004' .0063 .0086 .0109 .0132 
'~ethyl-3-methy1naphtha1en~ .0012 .0012 .. 0041 .0084 .0132 .0179 .0222 .0260 .0291 
l-ethyl-4-methy1naphtha1ene .0012 .0012 .0041 .0084 .0132 .0179 .0222 .0260 .0291 
1-ethyl-5-methylnaphthalene .0012 .0012 .0041 .0084 .0132 .0179 .0222 .0260 .0291 
1-ethyl-6-methy1naphthalene .001? .001? .0041 .00B4 .0132 .0179 .0??2 .0'60 .0291 
1-ethyl-1-methylnaphtha1ene .0012 .0012 .0041 .0084 .0132 .0179 .0222 .. 0260 .0291 
1-ethyl-B-methy1naphthalene .0000 .0000 .0000 .0000 .0000 .0001 .0002 .0003 .0005 
2-ethyl-1-methylnaphthalene .0002 .0002 .0009 .0023 .0041 .0063 .0086 .0109 .0132 
2-ethyl-3-methy1naphthalene .0002 .0002 .0009 .0023 .0041 .0063 .0086· .0109 .0132 
2-ethyl-6-methyln~phthalene .0012 .0012 .0041 .0084 .0132 .0179 .0222 .0260 .0291 
~-ethyl-7-methylnaphthalene .0012 .0012 .0041 .00B4 .0132 .0179 .0222 , .. 0260 .0291 
3-ethyl-1-methy1naphthalene .0012 .0012 .0041 .0084 .0132 .0179 .0222 ··;0260 .0291 

·6-ethyl ~ 1-methylnaphthalene .0012 .0012 .0041 .0084 .0132 .0119 .0222 .0260 .0291 
7-ethyl-f-methy1naphthalene .0012 .0012 .0041 .0084 .0132 .0119 .0222 .0260 .0291 
1-propylnaphtha1ene .0000 .0000 .0001 .0005 .0013 .0026 .0043 .0063 .0086 
2-pr0p~lhaphth~1ene .0000 .0000 .0001 .0005 .0013 .0026 .0043 .0063 .0086 
1 - i sopl'opyl naphtha1 ene .0000 .0000 .0002 .0005 .0011 ;0018 .0026 .0035 .0045 
2-isnpropy1naphthRlene .0000 .0000 .0002 .0005 .0011 .0018 .0026 .0035 .0045 

C14H16 
1.2.3.4-tetramethy1naphthalene .0016 .Q017 .0026 .0032 .0035 .0037 .0038 .0038 .0031 
1.2.3.5-tetramethy1naphthalene .0193 .:0194 .0231 .0231 .0221 .0211 .0194 .0178 .0164 
1.2.3.6-tetramethylnaphthalene .0193 .0194 .0231 .0237 .0227· .0211 .0194 .0178 .0164 
1i 2 .3.7-tetramethylnaphthalene .0193 .0194 .0231 .0237 .0227 .0211 .0194 .0178 .0164 
1.2.3,8-tetramethyln~phthalene .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0002 .0003 
1.2.4.5-tetramethylnaphthalene .0000 .0000 .0000 .0001 .0002 .0003 .0004 .0005 .0006 
1.2.4.6-tetramethylnaphthalene .1135 .1135 .1041 .0882 .0729 .0601 .0500 .0422 .. 0362 
1,2.4.7-tetramethylnaphthalene .1135 .1135 .1041 .0882 .0729 .0601 .0500 .0422 .0362 
1.2.4.8-tetramethylnaphthalene .0000 .0000 .0000 .0001 .0002 .0003 .0004 .0005 .0006 
1.2.5.6-~e~rame~nylnapn~nalene .0096 .0097 .0116 .0119 .0113 .0105 .0097 .0069 .0082 
1.2.5.7-tetramethylnaphthalene .1135 .1135 .1041 .0882 .0729 .0601 .0500 .0422 .0362 
1.2.5.8-tetramethylnaphthalene .0000 .0000 .0000 .0001 .0002 .0003 .0004 .0005 .0006 
i,2.6.7-tetramethylnaphthalene .0193 .0194 .023' .0231 .0227 .021 , .0194 .0178 .0164 
1.2.6,8-tetramethylnaphthalene .0000 .0000 .0000 .0001 .0002 .0003 .0004 .0005 .0006 
1.2.7.8-tetramethylnaphthalene .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0001 .0001 
1,3.5.7-tetramethylnaphthalene .3339 .3318 .2339 .1641 .1110 .0856 .0645 .0501 .0399 
1.3.5.8-tetramethylnaphthalene .0000 .0000 .0001 .0003 .0006 .0008 .0010 .0012 .0014 
1.3.6.7-tetramethylnaphthalene .1135 .1135 .1041 .0882 .0729 .0601 .0500 .0422 .0362 
1.3;6.8-tetramethylnaphthalene .0000 .0000 .0000 .0001 .0003 .0004 .0005 .0006 .0007 
1.~.S.B-tQtramQthylnaphthalQnQ .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 
1.4.6.7-tetramethylnaphthalene .0568 .0567 .0520 .0441 .0364 .0300 .0250 .0211 .0181 
2,3.6.7-tetramethylnRphthalene .0048 .0048 .0058 .0059 .0057 .0053 .0049 .0045 .0041 
1-ethyl-2.3-d1methylnaphthalene .0001 .0001 .0005 .0013 .0021 .0030 .0038 .0045 .0052 
1-ethyl-2.4-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
1-ethyl-~.5-dimethylnaphthalene .0007 .0001 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
1-ethyl-2,6-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
1-ethyl-2.7-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
1-ethyl-2.8-d1methylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0002 
1-ethyl-3.5-d1methylnaphthalene .0040 .0041 .0109 .0113 .0217 .0241 .0252 .0255 .0252 
1-ethyl-3.6-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
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T('\tll p 9, FClUi 1 ibrium mole fractions within alkyln~phth~l~ne Isomer QrOllPS --Conti nued 

T/K 298,15 300 400 500 600 700 800 900 1000 0 ________ 

C14H16 
1-ethyl-3.7-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
1-ethyl-3.8-dlmethylnaphthalene .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0003 .0004 
1-ethyl-4.5-~imethylnaphthalene .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0003 .0004 
1-ethyl-4.6-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
1-ethyl-6.7-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
2-ethyl-1.3-dlmethylnaphthalene .0001 .0001 .0005 .0013 .0021 .0030 .0038 .0045 .0052 
2-ethyl-1.4-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
2-ethyl-1.5-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
2-ethyl-l.6-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
2-ethyl-1.7-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
2-ethyl-1.8-dlmethylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0002 
2-ethyl-3.6-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
3-ethyl-1.2-dlmethylnaphthalene .0001 .0001 .0005 .0013 .0021 .0030 .0038 .0045 .0052 
3-ethyl-1.5-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
3-ethyl-l.6-dlmethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
3-ethyl-1.7-dlmethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
3-ethyl-1.8-dlmethylnaphthalene .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0003 .0004 
3-ethyl-2.6-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
4~ethyl~1.2~d1methylnophtholene .0007 .0007 .0024 .0047 .OOSO .0005 .0090 .0107 .0114 
4-f'thyl-1.5-dlmethylnaphthalenf' .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0003 .0004 
4 -.pthy 1- 1 . 6-d Imethyl naphtha 1 ene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
5-ethyl 1.2-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
5-ethyl-1.3-dlmethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
:; ethyl 1 ... dimethylnophtholene .0000 .0000 .0000 .0000 .0001 .0001 .000:2 .000:] .000'" 
6-ethyl 1.2-dimethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
6-etl1yl 1.3-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
6-ethyl 1.4-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
6-ethyl 1.7-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
G-Qthyl-2.3-dimothyln~phthalono .0007 .0007 0024 0047 OOnR COR"> . GOgR .0107 .0114 
7-ethyl-f.2-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
7-ethyl-l.3-dimethylnaphthalene .0040 .0041 .0109 .0173 .0217 .0241 .0252 .0255 .0252 
7-ethyl-1.6-dlmethylnaphthalene .0007 .0007 .0024 .0047 .0068 .0085 .0098 .0107 .0114 
8-ethyl-l.2-dlmethylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 .0002 
8-ethyl-1.3-dlmethylnaphthalene .0000 .0000 .0000 .0000 .0001 .0001 .0002 .0003 .0004 
1-methyl-2-propylnaphthalene .0000 .0000 .0001 .0003 .0007 .0012 .0019 .0026 .0034 
1-- me t hy I - 3 - prop).' Inaphthal ene-- .0000 .0000' .0003 .0010 .0021 .0034 .0048 .0062 ;0074 
1-methyl-4-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
1-methyl-5-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
1-methyl-6-propylnaphthalene .0000 ,.0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
l-methyl-7-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
1-methyl-8-propylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0001 
2-methyl-1-propylnaphthalene .0000 .0000 .0001 .0003 .0007 .0012 .0019 .0026 .0034 
2-methyl-3-propylnaphthalene .0000 .0000 .0001 .0003 .0007 .0012 .0019 .0026 .0034 
2-methyl-6-propylnaphthalene .0000 ~oooo .0003 .0010 .0021 .0034 .0048 .0062 .0074 
2-methyl-7-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
3-methyl-1-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
6-methyl-l-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
7-methyl-1-propylnaphthalene .0000 .0000 .0003 .0010 .0021 .0034 .0048 .0062 .0074 
1-butylnaphthalene .0000 .0000 .0000 .0001 .0002 .0005 .0009 .0015 .0022 
2-blltylnaphthalene .0000 .0000 .0000 .0001 .0002 .0005 .0009 .0015 .0022 
1.2-diethylnaphthalene .0000 .0000 .0001 .0002 .0006 .0012 .0019 .0027 .0036 
1.3-diethylnaphthalene .0000 .0000 .0003 .0009 .0020 .0034 .0049 .0065 .0080 
1.4-dlethylnaphthalene .0000 .0000 .0001 .0005 .0010 .0017 .0025 .0032 .0040 
1.5-dfethylnaphthalene .0000 .0000 .0001 .0005 .0010 .0017 .0025 .0032 .0040 
1.6-ulelhylnaphlhalene .0000 .0000 .0003 .0009 .0020 .0034 .0049 .00G5 .0000 
1.7-dfethylnaphthalene .0000 .0000 .0003 .0009 .0020 .0034 .0049 .0065 .0080 
1.8-diethylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 
2.3-diethylnaphthalene .0000 .0000 .0000 .0001 .0003 .0006 .0010 .0014 .0018 
2.6-dlethylnaphthalene .0000 .0000 .0001 .0005 .0010 .0017 .0025 .0032 .0040 
2,7 diethylnaphtholene .0000 .0000 .0001 .0005 .00iO .0017 .0025 .0002 .0040 
l-t-butylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0001 .ooot .0001 
2-t-butylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .000t .0001 .0001 
1-fsopropyl-2-methylnaphthalene .0000 .0000 .0001 .0003 .0005 .0008 .0012 .0015 .0018 
1-isopropyl-3-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 
1-isopropyl-"'-mothylnaphthalono .0001 .0001 .0004 .0010 .0017 .002.4 .0030 .00~'5 .00~g 

1-isopropyl-5-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 
1-isopropyl-6-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 
1-1sopropyl-7-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 
1-isopropyl-8-methylnaphthalene .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 
2-isopropyl-1-methylnaphthalene .0000 .0000 .0001 .0003 .0005 .0008 .0012 .0015 .0018 
2-1sopropyl-3-methylnaphthalene .0000 .0000 .0001 .0003 .0005 .0008 .0012 .0015 .0018 
2-isopropyl-6-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 
2-1sopropyl-7-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 
3-lsopropyl-1-methylnaphthalene .0601 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 

6- i ~op"opyl -l-methyl naphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 

7-isopropyl-1-methylnaphthalene .0001 .0001 .0004 .0010 .0017 .0024 .0030 .0035 .0039 

1-secbutylnaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0007 .0011 .0015 

2-secbutylnaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0007 .0011 .0015 

1-isoblltylnaphthalene .0000 .0000 .0000 .0001 .6002 .0004 .0006 .0009 .0012 

2-isobutylnaphthalene .0000 .0000 .0000 .0001 .0002 .0004 .0006 .0009 .0012 
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6. Standard Thermodynamic Properties of 
Individual Alkylnaphthalene Species 

The values ofC;, so, ArHo, and ArGo for all the alkyl
naphthalene species through C14H 16 are given in Tables 10-

J. Phys. Chem. Ref. Data, Vol. 14, No.3, 1985 

13 in joules for a standard state pressure of 1 bar. The values 
for ClOHg and CII H 10 have been converted from the tables of 
Stull, Westrum, and Sinke5 and the values for C12H 12 

through C14H 16 have been calculated using the Benson 
method.7 The values for chiral forms are for the racemates. 
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Tablp. 10. Stcll1dat'd herst capacity at constant pressure for alkylnaphthalenes 1n J/K mol 

T/K 29B.15 300 400 500 600 700 800 900 1000 

C10H8 
n<'lphthalene 132.55 133.43 179.20 218.11 249.66 275.18 296.10 313.42 327.94 

C 111110 
1-methylnaphthalene . 159.54 160.54 212.30 256.27 292"00 321.16 345.10 364.80 381.62 
2-methylnaphthalene 159.79 160.75 211.29 254.68 289.99 319.16 343.21 363.21 380.16 

C12H12 
1.2-dimethylnaphthalene 185.5 186.5 239.1 285.7 326.2 360.7 389.2 411.7 428.1 
1.3~dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
1.4-dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
1.5-dimethylnaphthalene 1BO.4 lB1.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
1.6-dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
1.7-dlmethylnaphthalene 180.4 181. 4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
1.8-dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
2.3-dimethylnaphthalene 185.5 1B6.5 239.1 285.7 326.2 360.7 389.2 411.7 428.1 
2.6-dimethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
2.7-dlmethylnaphthalene 180.4 181.4 233.9 280.5 321.3 356.1 385.1 408.2 425.5 
1-ethylnaphthalene 182.1 183.2 237.6 285.6 327.1 362.0 390.6 412.6 428.1 
2-etnylnapntnalene 182.1 183,·2 237.6 285.6 327.1· 362.0 .. 390.6 412.6 428. , 

C13H14 
1.2.3-tr1methylnaphthalene 213.7 214.8 272.1 322.9 367.3 405.2 436.7 461.6 480.1 
1.2.4-trimethylnaphthalene 208.6 209.7 266.·9 317.8 362.3 400.6 43:2.6 458.2 477.6 
1.2.5- t r' t mett1y 1 fli:iP' , tllCt 1 ene 208.6 209.7 266.9 317 .8 362.3 400.6 432.6 458.2 477.6 

'~2.6-trlmethylnaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6 
1.2.7-trlmethylnaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477:6 
1.2.8-trimethylnaphthalene 208.6 :209.7 266.9 317 .8 362.3 400.6 432.6 458.2 477.6 
1.3.5-trimethylnaphthalene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0 
1.~.S-t~imethylnophtholene 203.5 20 .... S 2G1.7 3t2.G 357.3 39G.0 420.5 45 .... 9 475.0 
1.3.7-trimethylnaphthalene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0 
1.3.8-trimethylnaphthalene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0 
1.4.5-trlmethylnaphthalene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0 
1.4.6-trimethylnaphthalene 203.5 204.6 261.7 312.6 357.3 396.0 428.5 454.8 475.0 
1.6.7-trimelhylnaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6 
2.3,6-trimethylnaphthalene 208.6 209.7 266.9 317.8 362.3 400.6 432.6 458.2 477.6 
1-ethyl-2-~ithylnaphthalene 210.3 211.4 270.6 ·322.8 368.1 406.5 438.0 462.6 480.2 
1-ethyl-3-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
1~ethyl-4-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
1-ethyl-5-methylnaphthalene 205.2 206.3 265.4 317 .6 363.1 401.9 433.9 459.1 477.6 
l-ethyl-6-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
1-ethyl-7-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
l-ethyl-B-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
2-ethyl-1-methylnaphthalene 210.3 21 t.4 270.6 322.8 36B.1 406.5 438.0 462.6 480.2 
2-ethyl-3-methylnaphthalene 210.3 211.4 270.6 322.B 368.1 406.5 438.0 462.6 .480.2 
2-ethyl-6-methylnaphthalene 205.2 206.3 265.4 317 .6 363.1 401.9 433.9 459.1 477.6 
2-ethyl-7-methylnaphthalene 205.2 206·.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
3-ethyl-1-methylnaphthalene 205.2 206.3 265.4 317 .6 363.1 401.9 433.9 459.1 477.6 
6-ethyl-1-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
7-ethyl-f-methylnaphthalene 205.2 206.3 265.4 317.6 363.1 401.9 433.9 459.1 477.6 
l-propylnaphthalene 205.1 206.3 266.7 319.9 366.1 405 .. 2 437. t 461.9 479.6 
2-propyln<'lphthalpne 205.1 206 .. 3 266.7 319.9 366.1 405.2 437.1 461.9 479.6 
1-isopropylnaphthalene 204.0 205.2 266~3 320.2 366.8 406.1 438.1 462.8 480.2 
2-1sopropylnaphthalene 204.0 205.2 266.3 320.2 366.S 406.1 438.1 462.8 480.2 

\,;14Hlt> 
1.2.3.4·tetramethylnaphthalene 24 t.8 243.0 305.1 360.2 408.4 449.7 484.1 511.6 532.2 
1.2.3.5-tetramethylnaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.7 
1.2,3.6-tetramethylnaphthalene 236.8 23B.0 299.8 355.0 403.4 445.1 480~0 508.2 529,7 
1.2.3.7-tetramethylnaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.7 
1.2.3.8- tetramettlY 1 naphtha' ene 23b.B 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.7 
1.2.4.5-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1.2.4.6-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1.2,4.7-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1.2.4.8-tetramethylnaphthalene 231.7 232.9 294;6 349.8 398.4 440.5 475.9 504.8 527.1 
1.2.5. 6-tetramethyl naphthale.lle 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.1 
1.2.5.7-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1,2.5.8-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1.2.6.7-tetramethylnaphthalene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 ·50B.2 529.7 
1.2.6.8-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1.2.7.B-tetramethylnaphthalene 236.8 238.0 299.B 355.0 403.4 445.1 480.0 50B.2 529.7 
1.3.5.7-tetramethylnaphthalene 226.6 227.B 289.4 344.6 393.4 435.8 471.8 501.4 524.6 
1,3.5.B-tetramethylnaphthalene 226.6 227.B 289.4 344.6 393.4 435.8 471.8 501.4 524.6 
1.3.6.7-tetramethylnaphthalene 231.7 232.9 294.6 349.8 398.4 440.5 475.9 504.8 527.1 
1.3.6.8-tetramethylnaphthalene 226.6 227.8 289.4 344.6 393.4 435.8 471.8 501.4 524.6 
1.4.5.8.tetramethylnaphthalene 226.6 227.8 289.4 344.6 393.4 435.8 471.8 501.4 524.6 
1.4.6.7-tetramethylnaphthalene 231.7 232.9 294.6· 349.B 398.4 440.5 475.9 504.8 527.1 
2.3.6.7-tetrame~hylnaphtha'ene 236.8 238.0 299.8 355.0 403.4 445.1 480.0 508.2 529.7 
l-ethyl-2.3-dlmethylnaphthalene 238.4 239.7 303.5 360.0 409.2 451.0 485.4 512.5 532.3 
1-ethyl-2.4~dimethylnaphthalene 233.4 234.6 29B.3 354.9 404.2 446.4 481.3 509.1 529.7 
1-ethyl-2.5-dtmethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481. 3 509.1 529.7 
1-ethyl-2.6-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
1-ethyl-2.7-dtmethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
1-ethyl-2.8-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509. f 529.7 
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Inl)l,.. 10. $till1(1ill'rl hp.<Jt CClPClC tty At constilllt pressure for alkylnaphthal~nes in J/K mo , --Cont i nued 

T/K 29B.15 300 400 500 600 700 BOO 900 1000 

C14H16 
1-ethyl-3.5-dfmethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
1-ethyl-3.6-dtmethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
1-ethyl-3.7-dfmethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2 
1-ethyl-3.8-dfmethylnaphthalene 228.3 229.5 293.1 '349.7 399.2 441.7 477 .2 505.7 527.2 
1-ethyl-4. 5-dfmethyl naphtha1.!,!ne 228.3 229'.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
1-ethyl-4.6-dtmethylnaphthal~ne 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
1-ethyl-6.7-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
2-ethyl 1,3-dtmethy 1naphthalene 238.4 239.7 303.5 360.0 409.2 451.0 485.4 512.5 532.3 
2-ethyl-1.4-dtmethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
2-ethyl-1,5-dfmethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
2-ethyl-1,6-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
2-ethyl-1,7-dtmethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
2-ethyl-1,8-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 4B1.3 509.1 529.7 
2-ethyl-3 i 6-dfmethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
3-ethyl-1,2-dimethylnaphthalene 238.4 239.1 303.5 360.0 409.2 451.0 485.4 512.5 532.3 
3-ethyl-1,5-d1methylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2 
3-ethyl-1,6-dtmethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505 .. 7 527.2 
3-ethyl-1,7-d1methylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
3-ethyl-l,8-ulmethylnaphthalene 226.3 229.5 293.1 349. -, 399.2 441.7 477 .2 505.7 521.2 
3-ethyl-2.6-d1methylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
4-p.thyl-1,2-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
4-pthyl-1.5-dfmethylnaphthalene 228.3 229.5 293.1 3119.7 399.2 441; 7 477.2 505.7 527.2 
4-Pt h v l -1,6-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
~-ethyl-1,2-dlmethylnaphthalene 2;3;3.4 2;34.6 296.;3 354.9 4U4.2 440.4 481.3 509.1 b29.1 
5-Ptllyl-1.3-dfmethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
5-ethyl-1,4-d1methylnaphthalene 228.3 229.5 293.1 349.7 399.2 441. 7 477 .2 505.7 527.2 
6-Ptllyl-t,2-dfmethylnaphthalene 233.4 234.6 29B.3 354.9 404.2 446.4 481.3 509.1 529.7 
6-ett,yl 1,3-dimethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.1 417.2 505.7 527.2 
6-ethyl-t,4-dfmethylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2 
6-ethyl-1,7-d1methylnaphthalene 2~3.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
6-ethyl-2.3-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.1 
7-ethyl-1,2-dimethylnaphthalene 233.4 234.6 298.3 354.9 404.2 446.4 481.3 509.1 529.7 
7-ethyl-1,3-d1methylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477 .2 505.7 527.2 
7-othyl-1.G-dimothylnophtholonc 233.4 23 .... G 290.3 35 .... 9 404.2 44G.4 401.3 509.1 529.7 
8-ethyl-1,2-d1methylnaphthale"e 233 .. 4 234.6 298.3 354.9 404.2 446.4 481.3 509.1.. 529 .. 7 
8-ethyl-1,3-d1methylnaphthalene 228.3 229.5 293.1 349.7 399.2 441.7 477.2 505.7 527.2 
1-methyl-2-propylnaphthalene 23:3.2 234.5 299.G 357.2 407.2 449.G 484.6 511.9 531.7 
1-methyl-3-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2 
1-mQthyl-4-propylnaphthalono :l:2B.!2 !2:20 . .t :204." ~5!l.O "O::l..::! .. 46.0 .. aO.5 609.5 5:20.:2 
1-methyl-5-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529~2 
1-methyl-G-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 .. 445.0 480.5 508.5 529.2 
1-methyl-7-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2 
1-methyl-B-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2 
2-methyl-1-propylnaphthalene 233.2 234.5 299.6 357.2 407.2 449.6 484.6 511.9. 531.7 
2-methyl-3-propylnaphthalene 233.2 234.5 299.6 357.2 407.2 449.6 484.6 511.9 531.7 
2-methyl-6-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2 
2-methyl-7-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2 
3-methyl-1-propylnaphthalene 228.2 229.4 294.4. 352.0 402-.2 445.0 480.5 50B.5 529.2 
6-methyl-1-propylnaphthalene 22B.2 229.4 294.4 352.0 402.2 445.0 486.5 508.5 529.2 
7-methyl 1-propylnaphthalene 228.2 229.4 294.4 352.0 402.2 445.0 480.5 508.5 529.2 
1-butylnaphthalene 228.1 229.4 295.7 354.3 405.2 448.3 483.7 511.3 531.2 
2-butylnaphthalene 228.1 229.4 295.7 354.3 405.2 448.3 483.7 511.3 531.2 
1.2-diethylnaphthalene 235.0 236.3 302.0 359.9 410.0 452.3 ·486.8 513.5 532.4 
1,3-diethylnaphthatene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 510.1 529.8 
1,4-diethylnaphthalene 230.0 231.2 296,8 354.1 405.0 441.1 482.1 . 510.1 529.8 
1,5-d1ethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 510.1 529.8 
1,G-d1ethylnaphthalene 230.0 231-;2 296.8 354.7 405.0 447.7 482.7 510.1 529.8 
1.7-diethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 510.1 529.8 
1,8-d1ethylnaphthalene 230.0 231.2 296.8 354.7 405.0 447.7 482.7 510.1 529.8 
2.3-d1ethylnaphthalene 235.0 236.3 302.0 359.9 410.0 452.3 486.8 513.5 532.4 
2,6-diethylnaphthalene 230.0 231. 2 296.8 354.7 405.0 447.7 482.7 510.1 529.8 
2.7-d1ethylnaphthalene 230.0 231.2 296.8 354.1 405.0 447.1 482.7 510.1 529.8 
1-t-butylnaphthalene 228.3 229.7 299.0 359.8 412.1 455.9 491.2 517.9 536.2 
2-t-butylnaphthalene 228.3 229.7 299.0 359.8 412.1 455.9 491.2 517.9 536.2 
1-1sopropyl-2-methylnaphthalene 232.2 233;5 299.3 357.4 407.9 450.5 485.5 512.7 532.3 
1 lsopropyl-3-methylnaphthalene 227.1 228.4 294. t 352.3 402.9 445.9 481.4 509.3 529.7 
1 fsopropyl-4-methylnaphthalene 227.1 2:28.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
1-fsopropyl-5-methylnaphthatene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
1-isopropyl-6-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
1 lsopropyl-l-metnylnapntnalene 221. I 228.4 294.1 352.3 4U2.9 445.9 481.4 509.3 529.7 
1-tsopropyl-8-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
2-fsopropyl-1-methylnaphthalene 232.2 233.5 299.3 357.4 407.9 450.5 485.5 512.1 532.3 
2-1sopropyl-3-methylnaphthalene 232.2 233.5 299.3 357.4 407.9 450.5 485.5 512.7 532.3 
2-isopropyl-6-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
2-isupropyl-7-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
3-fsopropyl-1-methytnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
6-i~npropyl-1-methylnilphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
7-1sopropyl 1-methylnaphthalene 227.1 228.4 294.1 352.3 402.9 445.9 481.4 509.3 529.7 
1-secbutylnaphthalene 227.0 228.3 295.4 354.6 405.8 449.2 484.6 512.1 531.7 
2-~f!"(";butyln8phthalene 227.0 228.3 295.4 354.(1 40!i.8 449.2 484.(; !i12.1 531.7 

1 isobutylnaphthalene 227.0 228.3 295.4 354.5 405.8 449.1 484.6 512.1 531.7 
2-isobutylnaphthalene 227.0 228.3 295.4 354.5 405.8 449.1 484.6 512.1 531.7 
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TC'hle 11. Standard entropy of alkylnaphthalenes in J/K mol 

T/K 298.15 300 400 500 600 . 700 800 900 1000 

C10H8 
naphthalene 335.75 336.59 381.40 425.71 468.38 508.84 !;)46.96 582.86 616.66 

C11H10 
1-methylnaphthalene 377.55.378.55 432.02 484.28 534.24 581. 52 625.99 667.83 707.16 
2-methylnaphthalene 380 .. 14 381.15 434.49 486.46 536.08 583.07 627.29 668.88 708.08 

C12H12 
1.2-dimethylnaphthalene 412.8 414.0 475.0 533.5 589.2 642.2 692.3 739.5 783.8 
1.3-dfmethylnaphthalene 419.6 420.7 480.2 537.5 592.4 644.6 694.1 740.8 784.8 
1.4-dimethylnaphthalene 413.8 414.9 474.5 531.8 586.6 638.8 688.3 735.1 779.0 
1.5-dimethylnaphthalene 413.8 414.9 474.5 531.8 586.6 638.8 688.3 735.1 719.0 
1.6-dimethylnaphthalene 419.6 420.7 480.2 537.5 592.4 644.6 694.1 740.8 784.8 
1.7-dimethylnaphthalene 419.6 420.7 480.2 537.5 592.4 644.6 694.1 740.8 784.8 
1.8~dimethylnaphthalene 404.5 405.6 465.2 522..5 577.3 629.5 679.0 725.8 769.1 
2.3-d\methylnaphthalene 407.1 408.2 469.2 527.1 583.5 636.4 686.5 733.7 718.0 
2.6~dimethylnaphthalene 413.,8 414.9 474.5 531.8 586.6 638.,8 688.3 735.1 179.0 
2.7-dimethylnaphthalene 413.8 414.9 474.5 531.8 586.6 638.8 688.3 735.1 779.0 
1-ethylnaphthalene. 421.0 422.1 482.4 540.7 596.5 649.6 699.9 747.3 191.6' 
2-etnYlnapntnaten. 421.0 422.1 482.4 ~40.1 b1:l6.~ 641:1.6 61:11:1.1:1 '4/. ;J /1:11.6 

C13H14 
1.2,3~tr1methylnaphthalene 443.8, 445.1 514.9 581.2 644.1 103.6 759.9 812.8 862.5 
1.2.4~trtmethylnaphthalene 450.5 451. 8 520.1 585.3 647.2 106.0 761.1 814.2 863.5 
.1,2,0- tr'1methy 1 naptlttu:ll erIe 4:'l0.0 451.6 520.1 565.3 647.2 706.0 761.7 814.2 663.0 

1.2,6-trtmethylnaphthalene 450.5 451.8 520.1 585.3 647.2 706.0 761.1 814.2 863.5 
1.2.7-trtmethylnaphthalene 450.5 451. 8 520.1 585.3 647.2 706.0 161.1 814.2 863.5 
1.2.8-tr1methylnaphthalene 441.2 442.5 510.8 576.0 637.9 696.1 752.4 804.9 854.2 
1.3.5-trimethylnaphthalene 457.3 458.5 525.3 589.3 650.4 108.4 763.5 815.5 864.6 
1,3.6-tr~methylnaphthalene 457.3 458.5 525.3 589.3, 650.4 708.4 763.5 815.5 864.6 
1.3.7-tr1methylnaphthalene 457.3 458.5 525.3 589.3 650.4 708.4 763.5 815.5 864.6 
1.3,B-trtmethylnaphthalene 448.0 449.2 516.1 580.0 641.1 699~1 754.2 806.2 855.3 
1,4.5-tr1methylnaphthalene 448.0 449.2 516.1 580.0 641.1. 699.1 754.2 806.2 855.3 
1,4.6-tr1methylnaphthalene ~57.3 458.5 525.3 589.3 650.4 708.4 163.5 815.5 864.6 
1.6.7-trimothylnaphthalono ~SO.S 451.9 15:20.1 SBS.:J 6"'.:2 706.0 761.7 814.2 QG:l.5 
2,3,6-trtmethylnaphthalene 450.5 451. 8 520.1 585.3 647.2 706.0 761.1 814.2 863.5 
r;;'ethyl-2-methyln'aphthalene 45T~9 453.2 522.3 588.4 651.4 711. 1 767.5 820~6 810.3 
1-ethyl-3-methylnaphthalene 458.6 459.9 527.5 592.5 654.5 713.5 769.3 822.0 811.3 
1-ethyl-4-methylnaphthalene 458.6 459.9 521.5 592.5 654.5 713.5 769.3 822.0 871.3 
i-ethyl-5-methylnaphthalene 458.6 .459.9 527.5 592.5 654.5 71:L~ 769_~ 82'.0 871. !i 
1-ethyl-6-methylnaphthalene 458.6 459.9 527.5 592.5 654.5 713.5 169.3 8.22.0 811.3 
1.- ethy 1 -7 -methy 1 naphtha 1 ene 458.6 459.9 521.5 592.5 654.5 713.'5 769.3 822.0 871.3 
1-ethyl-S-methylnaphthalene 449.4 450.6 518.2 583.2 645.2 704.2 760.0 812.7 862.1 
2-ethyl-t-methylnaphthalene 451.9 453.2 522.3 588.4 651.4 711. 1 167.5 820.6 810.3 
2-ethyl-3-methylnaphthalene 451.9 453.2 522.3 588.4 651.4 711.1 767.5 820.6 810.3 
2-ethyl-6-methylnaphthalene 458.6 459.9 527 .5 592.5 654.5 713.5 769.3 822.0 871.3 
2-ethyl-7-methylnaphthalene 458.6 459.9 521.5 592.5 654.5 713.5 769.3 822.0 871.3 
3-ethyl-1-methylnaphthalene 458.6 459.9 521.5 592.5 654.5 713.5 169.3 822.0 871.3 
6-ethyl-1-methylnaphthalene 458.6 459'.9 527.5 592.5 654.5 713.5 769.3 822.0 871.3 
7-ethyl-1-methylnaphthalene 451L6 459.9 521.5 592.5 654.5 713.5 769.3 822.0 871.3 
1~prnpylnaphthalene 460.4 461.7 529.4 594.8 657.3 716.8 773.0 826.0 875.7 
2-prnpylnaphthalene 460.4 461.7 529.4 594.8 657.3 716.8 773.0 826.0 815.7 
1-isQpropylnaphthalene 449.2 450.4 518:0 583.4 646.0 705.5 761.9 815.0 864.8 
2-isopropylnaphthalene 449.2 450.4 518.0 583.4 646.0 705.5 76t .9 815.0 864.8 

C14H16 
1.2.3.4-tetramethylnaphthalene 469.0 470.5 549.0 623.2 693.2 759.3 821.7 8BO.4 935.4 
1.2.3.5-tetramethylnaphthalene 481.5 482.9 560.0 633.0 702.1 767.5 829.3 887.5 942.2 
1,2.3.6-tetramethylnaphthalene 481.5 482.9 560.0 633.0 702.1 767.5 829.3 887.5 942.2 
1.2,3.7-tetramethylnaphthalene 481.5 482.9 560.0 633.0 102.1 767.5 829.3 881.5 942.2 
~.2,3.8-tetramethylnaphthalene 472.2 473.6 550.7. 623.7 692.8 758.2 820.0 878.2 932.9 
1.2;4.5-tetramethylnaphthalene 478.9 480.4 556.0 627.8 695.9 760.6 821.8 879.6 934.0 
1.2,4.6-tetramethylnaphthalene 488.2 489.6 565.3 637.0 105.2 769.9 831.1 888.9 943.3 
1.2,4.7-tetramethylnaphthalene 488.2 489.6 565.3 637.0 705.2 769.9 831,1 888.9 943.3 
1.2.4.8-tetramethylnaphthalene 478.9 480.4 556.0 627.8 695.9 160.6 821.8 879.6 934.0 
1.2.5.6- tetramettlyl naphttltll efle 475.7 477.2 554.3 627.2 696.3 761. I B23.~ 881.1 936.5 
1,2.5,7-tetramethylnaphthalene 488.2 489.6 565.:3 637.0 705.2 769.9 831.1 888.9 943.3 
1.2.S.8-tetramethylnaphthalene 478.9 480.4 556.0 621.8 695.9 760.6 821.8 879.6 934.0 
1.2.6.7-tetramethylnaphthalene 481.5 482.9 560.0 633.0 702.1 767.5 829.3 887.5 942.2 
1.2.6.8-tetramethylnaphthalene 478.9 480.4 55G.O 627.8 695.9 760.6 821 .. 8 879.6 934.0 
1.2.7.8-tetramethylnaphtholene -4GG.4 467.9, l:i4:::;.0 617.9 687.0 7ti2.4 614.2 672.:::; 927.2 
1.3.5.7-tetramethylnaphthalene 489.2 490.6 564.7 635.3 702.6 766.5 827.1 884.5 938.5 
1.3,5,B-tetramethylnaphthalene 485.1 487.1 561.2 631.8 699.1 163.0 823.6 880.9 935.0 
1.3.6.7-tetramethylnaphthalene 48B.2 489.6 565.3 637.0 705.2 769.9 831.1 888.9 943.3 
1.3,6.B-tetramethylnaphthalene 479.9 481.3 555.4 626.1 693.3 757.2 817.8 875.2 929.3 
1,4.5.B-tetramethylnaphthalene 464.8 466.2 540.4 611.0 678.2 742.2 802.8 860.1 914.2 
1.4.6.7-tetramethylnaphthalene 482.4 483.9 559.5 631.3 699.5 764.1 825.3 883.1 937.5 
2.3,6.7-tetramethylnaphthalene 469.9 411. 4 548.5 621.5 690.6 756.0 817 .8 876.0 930.7 
1-ethyl-2.3-dimethylnaphthalene 482.9 484.3 562.2 636.2 706.3 772.6 835.1 893.9 949.0 
1-ethyl-2.4-d1methylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
1-~thyl-?S-rlim~thylnaph~h~'gno 499_6 49LO SS7 . ..t 640.:1 709.4 77".9 836.9 89S.~ 9"iO. i 

1-ethyl-2.6-d1methylnaphthalene 489.6 491.0 561.4 640.2 709.4 774.9 836.9 895.3 950.1 
1-ethyl-2.7-dlmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
1-ethyl-2.8-d1methylnaphthalene 480.3 481.8 558.1 630.9 700.1 165.1 827.6 886.0 940.8 
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l1'1hlf> It. Stanli"'I'c1 Plltropy of 1'1 1 \.:yl nitphthn lenes In J/K mo 1 --Conti nued 

f/K 298. '5 300 400 500 600 700 800 900 1000 

Cf4Hf6 
l-ethyl-3,5-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6· 951.1 
l-ethyl-3,6-dlmethylnaphthalene 496.3 497.8 572.7 644.3 712.5 177.3 838.7 896.6 951.1 
l-ethyl-3.7-dlmethyJnaphthalene 496.3 497.8 572.7 644.3 712.5 717 .3 838.7 896.6 951.1 
l-ethyl-3.8-dlmethylnaphtHalene 487.0 488.5 563.4 635.0 703.2 768.0 829'.4 887.4 941.8 
l-ethyl-4,5-dlmethylnaphthalene 487.0 488.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8 
l-ethyl-4,6-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 717.3 838.7 896.6 951.1 
l-ethyl-6,7-d1methylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
2-ethyl-1.3-dlmethylnaphthalene 482.9 484.3 562.2 636.2 706.3 772.6 835. f 893.9 949.0 
2-ethyl-l.4-dlmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
2-ethyl-I.5-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
2-ethyl-I,6-dfmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
2-ethyl-1,7-dlmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950. t 
2-ethyl-I.8-dlmethylnaphthalene 480.3 481.8 558.1 630.9 700. I 765.7 827.6 886.0 940.8 
2-ethyl-3,6-dtmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950. I 
3-ethyl-I,2-d1methylnaphthalene 482.9 484.3 562.2 636.2 706.3 772.6 835.1 893.9 949.0 
3-ethyl-I,5-dtmethylnaphthalene 496.3 497.8 572.7 644.3 712.5 771.3 838.7 896:6 951.1 
3-ethyl-I.6-dlmethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1 
3-ethyl-1.7-dtmethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1 
3-elloyl-1,8-dlmellly 1I1C1fJ"lhalellt:! 487.0 4e8.5 583.4 635.0 703.2 768.0 829.4 887.4 941.8 
3-ethyl-2,6-dfmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 174.9 836.9 895.3 950.1 
4 -ethyl-t .• 2-dfmethy 1 naphtha 1 ene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
4'ethyl-t.5-dimethylnaphthalene 487.0 488.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8 
4-ethyl 1.6-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1 
5 ethyl 1,2 dlmethylnaphtholene 469.6 491.0 567.4 640.2 709.4 774.9 836.9 69'5.3 950. t 
5-ethyl'1,3-d1methylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1 
5-pthyl-1.4~dtmethylnaphthalene 487.0 488.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8 
6-ethyl 1,2-d1methylnaphthalene 489.6 491.0 567.4 640.2 709.4 77"4.9 836.9 895.3 950.1 
6-ethyl-1,3-dimethylnaphthalene 496.3 497.8 572.7 644.3 712.5 777 .3 838.7 896.6 951.1 
6-othyl-1.4-dimothyln;:\phtholono -49G.3 -497.9 57:!.7 6-4".3 712.5 777.3 939.7 896.6 951.1 
6~ethyl-1,7-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
6-ethyl-2.3-dtmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
7-ethyl-1,2-dlmethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 -e36.9 895.3 950. I 
7-ethyl-1.3~d1methylnaphthalene 496.3 497.8 572.7 644.3 712.5 777.3 838.7 896.6 951.1 
7-ethyl-1,6-dimethylnaphthalene 489.6 491.0 567.4 640.2 709.4 774.9 836.9 895.3 950.1 
8-ethyl-1,~-d1methylnaphthalene 480.3 48 f.8 558._.1 ._.630. ~t. 700.1 765.7 827.6 886.0 940.8 
8-ethyl~I,3-dfmethylnaphthalene 487.0 488.5 563.4 635.0 703.2 768.0 829.4 887.4 941.8 
t-methyl-2-propylnaphthalene 491.3 492.8 569.3 642.5 712.2 778.2 840.6 899.4 954.4 
1-methyl-3-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4 
l-methyl-4-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4 
1-methyl-5-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4· 900.7 955.4 
1-methyl-6-propylnaphthalene 498. t 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4 
1-methyl-7-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4 
l-methyl-8-propylnaphthalene 488.8 490.2 565.3 631.3 706.0 171.3 833.1 891.4 946.1 
2-methyl-1-propylnaphthalene 491.3 492.8 569.3 642.5 712.2 178.2 840.6 899.4 954.4 
2-methyl-3-propylnaphthalene 491.3 492.8 569.3 642.5 712.2 778.2 840.6 899.4 954.4 
2-methyl-6-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780;6 842.4 900.7 955.4 
2-methyl-7-propylnaphthalene 498.1 499.5 514.6 646.6 715.3 780.6 842.4 900.1 955.4 
3-methyl-1-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4 
6-methyl-1-propylnaphthalene 498.1 499.5 514.6 646.6 715.3 780.6 842.4 900.7 955.4 
7-methyl-1-propylnaphthalene 498.1 499.5 574.6 646.6 715.3 780.6 842.4 900.7 955.4 
1-butylnaphthalene ·499.8 501.2 576.5 648.9 718.1 783.9 846.1 904.B 959.8 
2-butylnaphthalene 499.8 501.2 .576.5 648.9 71B.1 783.9 846.1 904.B 959.8 
1.2-diethylnaphthalene 491.0. 492.5 569.6 643.4 713.5 780.0 842.8 901.7 956.9 
1.3-diethylnaphthalene 497.7 499.2 574.8 647.4 716.7 782.4 844.6 903.1 957.9 
1,4-dlethylnaphthalene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1 
1.5-diethylnaphthalene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1 
1.6-d1ethylnaphthalene 497.7 499.2 574.8 647.4 716.7 782.4 844.6 '903.1 957.9 
1,7-dfethylnaphthalene 497.7 499.2 574.8 647.4 716.7 782.4 844.6 903.1· 957.9 
1.8-dtethylnaphthalene 482.7 484.'- 559.8 632.4 701.6 767.4 829.5 888.0 942.8 
2.3-01etnylnapntnalene 46:;).2 466.1 563.9 6:.11.6 IU/.6 "-'4. :.1 8:.1I.U 895.9 951.1 
2.6-diethylnaphthalene 492.0 493.4 569.1 641.7 710.9 776.6 838.8 897.3 952.1 
2.7-diethylnaphthalene 492.0 493.4 569.1 641.7 710.9 176.6 838.8 897.3 952.1 
1-t-butylnaphthalene 461.8 463.2 538.9 612.4 682.1 149.6 812.9 872.4 928.0 
2-t-butylnaphthalene 461.8 463.2 538.9 612.4 682.7 749.6 812.9 872.4 928.0 
1-1sopropyl-2-metnylnapnthalene 480.1 481.5 557.9 631.1 700.8 767.0 829.5 888.4 943.5 
1-1sopropyl-3-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5 
1-tsopropyl-4-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 169.4 831.3 889.7 944.5 
1-tsopropyl-5-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5 
l-isopropyl-6-methylnaphthalene 486.8 488.2 563.1 635. f 704.0 769.4 831.3 889.7 944.5 
l-fsopropyl-7-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831.3 889.7 944.5 
1-isopropyl-8-methylnaphthalene 477.5 479.0 553.8 625.9 694.7 760.1 822.·0 880.4 935.2 
2-fsopropyl-1-methylnaphthalene 480.1 481.5 557.9 631. f 700.8 767.0 829.5 888.4 943.5 
2-isopropyl-3-methylnaphthalene 480.1 481.5 557.9 631. f 700.8 167.0 829.5 888.4 943.5 
2-fsopropyl-6-methylnaphthalene 486.8 488.2 563.1 635. f 704.0 769.4 831. 3 889.7 944.5 
2-fsbpropyl-7-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831. 3 889.7 944.5 
3-fsopropyl-1-methylnaphthalenp 486.8 488.2 563.1 635. f 704.0 769.4 831.3 889.1 944.5 
6 - i 5 or'" opy 1 - 1'methy 1 naphtha 1 ene 486.8 488.2 563. t 635·.1 704.0 769.4 831.3 889.7 944.5 
7-isopropyl-l-methylnaphthalene 486.8 488.2 563.1 635.1 704.0 769.4 831. 3 889.7 944.5 
l-secbutylnaphthalene 494.3 495.7 570.8 643.2 712.5 178.4 840.8 899.6 954.6 
2-secbutylnaphthalene 494.3 495.7 570.8 643.2 712.5 778.4 840.8 899.6 954.6 
1-isobutylnaphthalene 488.6 490.0 565.0 637.4 706.7 772.6 835.0 893.8 948.8 
2-fsobutylnaphthalene 488.6 490.0 565.0 637.4 706.7 772.6 835.0 893.8 948.8 
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lablE> 12. StandC'Il'd enthalpy of formation for alkylnaphthalenes in kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

ClOH8 
naphthalene 150.96 150.83 144.56 139.49 135.39 132.21 129.75 127.95 126.90 

C11HlO 
1-methylnaphthalene 116.86, 116.69 109.54 103.76 99.20 95.73 93.14 91.34 90.42 
2-methylnaphthalene 116.11 115.94 108.74 102.84 98.07 94.43 91.63 89.66 88.58 

C12H12 
1.2-dimethylnaphthalene 86.1 86.0 77.6 70.5 64.6 60.1 56.9 54.7 53.2 
1.3~dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7 
1.4-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7 
1.5~dtmethylnaphthalen~ 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7 
1.6-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 ' 47.7 
1.7-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7 
1.8-dimethylnaphthalene 108.4 108.2 99.3 91.6 85.3' 80.3 76.6 74.,0 72.3 
2.3-dimethylnaphthalene 86. i 86.0 17 .6 70.5 64.6 60.1 56.9 54.7 53.2 
2.6-dfmethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7 
2.7-dimethylnaphthalene 83.8 83.6 74.7 67.0 60.7 55.7 52.0 49.4 47.7 
1-ethylnaphthalene 96.9 96.7 88.1 80.8 75.0 70.6 67.5 65.4 64.1 
2-etnylnapntnalene 96.9 96.7 66.1 80.8 7~.0 70.6 67.5 65.4 64. 1 

C13H14 
1.2.3-trimethylnaphthalene 55.1 54.9 45.7 37.8 31.4 26.4 22.9 20.6 19.1 
1.2.4-tr1methylnaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 18.1 15.3 13.6 
1.2.5-trfmethylnaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 18.1 15.3 13.6 
1.2.6-trimethylnaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 18.1 15.3 13.6 
1.~.7-tr1methylnaphthalene 52.7 52.5 42.8 34.4 27.4 22.0 18.1 15.3 13.6 
1.2.8-t~fmethylnaphthalene 77.3 77.1 67.4 59.0 52.0 46.6 42.7 39.9 38.2 
1.3.5-trimethylnaphthalene 50.3 50.1 39.9 30.9 23.5 17.6 13.2 10.1 8.0 
1.~.G-tr.mothylnaphthalono 50.~ 50.1 ~g.g ~O.g 2~ !Ii t76 1~ 2 10 1 R.O 

1.3.7-tr1methylnaphthalene 50.3 50.1 39.9 30.9 23.5 17 .6 13.2 10.1 8.0 
1.3.8-trimethylnaphthalene 74.9 74.7 64.5 55.5 48.1 42.2 37.8 34.7 32.6 
1.4.5-trimethylnaphthalene 74.9 74.7 64.5 55.5 48.1 42.2 37.8 34.7 32.6 
1.4.6-trimethylnaphthalene 50.3 50.1 39.9 30.9 23.5 17.6 13.2 10.1 8.0 
1.6.7-trimethylnaphthalene 52.7 52.5 42.8 34.4 27:4 22.0 18.1 15.3 13.6 
2.3.6-tr1methylnaphthalene 52.7 92.5 42.8 34.4 27.4 22.0 18.1 15.3 13.6 
1-ethyl-2-methylnaphthalene 65.-8 55:6 56-;2 48.2 41.8 36.9 33;6 31.4 -29;9 
1-ethyl-3-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4 
1-ethyl-4-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 2E? 1 24.4 
1-ethyl-5-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 '32.5 28.7 26.1 24.4 
1-ethyl-6-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4 
1-ethyl-7-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4 
1-ethyl-8-methylnaphthalene 88.0 87.8 77 :9 69.3 62.4 57. , 53.3 50.7 49.0 
2-ethyl-1-methylnaphthalene 65.8 65.6 56~2 48.2 41.8 36.9 33.6 31.4 29.9 
2-ethyl-3-methylnaphthalene 65.8 65.6 56.2 48.2 41.8 36.9 33.6 31.4 29.9 
2-ethyl-6-methylnapht,halene 63.4 63.2 53.3 44.7 37.8 32:5 28.7 26.1 24.4 
2-ethyl-7-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4 
3-ethyl-1-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4 
6-ethyl-1-methyln~phthalene 63.4 63.2 53.3 44.7 37.8 32'.5 28.7 26.1 24.4 
7-ethyl-1-methylnaphthalene 63.4 63.2 53.3 44.7 37.8 32.5 28.7 26.1 24.4 
l-prOpYlnapnthalene 16.2 "6.0 66.1 57.B 51.2 46.2 42.7 40.4 38.9 
2-propylnaphthalene 76.2 76.0 66.1 57.8 51.2 46.2 42.7 40.4 38.9 
1-1sopropylnaphthalene 70.4 70.2 60 .. 2 51.9 45.3 40.4 37.0 34.8 33.4 
2- i ~op"opyl naphtha 1 ene 70.4 70.2 60.2 51.9 45.3 40.4 37.0 34.8 33.4 

C14H16 
1.2.3.4-tetramethylnaphthalene 24.1 23.8 13,.8 5.,1 -1.9 -7.3 -11.0 -13.~ -15.0 
1.2.3.5-tetramethylnaphthalene 21.7 21.4 10.9 1.7 -5.8 -11. 7 -15.9 -18.8 -20.5 
1.2.3.6-tetramethylnaphthalene 21.7 21.4 10.9 1.7 -5.8 -11. 7 -15.9 -18.8 -20.5 
1.2.3.7-tetramethylnaphthalene 21.7 21.4 10.9 1.7 -5.8 -11. 7 -15.9 -18.8 -20.5 
1.2.3.8-tetramethylnaphthaJene 46.3 46.0 35.5 26.3 18.8 12.9 8.7 5.8 4.1 
1.2.4.5-tetramethylnaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5 
1.2.4.6-tetramethylnaphthalene 19.3 19.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0 -26.1 
1.2;4~7-tetramethylnaphthalen~ 19.3 19.0 8.0 -1.7 -9.8 -1-6. 1 -20.8 -24.0 -26.1 
1.2.4.8-tetramethylnaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5 
1.2.6.G-~ctraMcthylnoph~ha'cnc 21.7 ::'!1.4 10.9 1.7 -5.9 - 11. 7 -15.9 -18.8 -20.5 
1.2.5.7-tetramethylnaphthalene 19.3 19.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0' -26.1 
1.2.5.8-tetramethylnaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5 
1.2.6.7-tetramethylnaphthalene 21.7 21.4. 10.9 1.7 -5.8 -11. 7 - 15.'9 -18.8 -20.5 
1.2~6.8-tetramethylnaphthalene 43.9 43.7 32.6 22.9 14.8 8.5 3.8 .6 -1.5 
1.2.7.8-tetramethylnaphthalene 46.3 46.0 35.5 26.3 18.8 12.9 8.7 5.8 4.1 
1.3.5.7-tetramethylnaphthalene 16.9 16.7 5.0 -5.2 -13.7 -20.5 -25.6 -29~2 -31.6 
1.3.5.8-tetramethylnaphthalene 41.5 41.3 29.6 19.4 10.9 4.1 -1.0 -4.6 -7.0 
1.3.6.7-tetramethylnaphthalene 19.3 19.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0 -26.1 
1.3.6.8-tetramethylnaphthalene 41.5 41.3 29.6 19.4 10.9 4.1 -1.0 -4.6 -7.0 
1.4.5.8-tetramethylnaphthalene 66.1 65.9 54.3 44.0 35.5 28.7 23.6 20.0 17 .6 
1.4.6.7-tetramethylnaphthalene 19.3 19.0 8.0 -1.7 -9.8 -16.1 -20.8 -24.0 -26.1 
2.3 J 6.7-tetramethylnaphthalene 21.7 21.4 10.9 1.7 -5.8 -11. 7 -15.9 -18.8 -20.5 
1-ethyl-2.3-d1methylnaphthalene 34.8 34.5 24.2 15.5 8.5 3.3 -.4 -2.7 -4.2 
1-ethyl-2.4-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
1-ethyl-2. 5-dimethyl naphtha leone 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
1-ethyl-2.6-d1methylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
1-ethyl-2.7-d1methylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
1-ethyl-2.8-dimethylnaphthalene 57.0 56.7 45.9 36.7 29.2 23.4 19.4 16.6 14.9 
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rC'lblr> 12. S till1d;tr'd ('ntha lpy of for'mnt ton for a Iky I na'phtha 1 enes in kJ/mol--Continued 

11K 298.15 300 400 500 600 100 BOO 900 1000 

C14H16 
1-ethyl-J.5-dtmethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
1-ethyl-3,6-dtmethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
1-ethyl-3.7-dtmethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
1-ethyl-3.8-dtmethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4 
1-ethyl-4.5-dtmethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4 
1-ethyl-4.6-dtmethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
1-ethyl-6.7-dtmethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2, -8.0 -9.7 
2-ethyl-1.3-dtmethylnaphthalene 34.B 34.5 24.2 15.5 B.5 3.3 -.4 -2.7 -4.2 
2-ethyl-1.4-dfmethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -B.O -9.7 
2-ethyl-1.5-dtmethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -B.O -9.7 
2-efhyl-1.6-dtmethylnaphthale~e 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
2-ethyl-1.7-d1methylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
2-ethyl-f.8-dtmethylnaphthalene 57.0 56.7 45.9 36.7 29.2 23.4 19.4 16.6 14.9 
2-ethyl-3.6-dtmethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7. 
3-ethyl-1.2-dtmethylnaphthalene 34.B 34.5 24.2 15~5 B.5 3.3 -.4 -2.7 -4.2 
3-ethyl-1.5-dtmethylnaphthalene 30.0 29.8 18.4 B.7 .6 -5.6 -10.1 -13.2 -15.2· 
3-ethyl-t.6-dtmethylnaphthalene 30.0 29.B 1B.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
~-gthyl-1.7-dimothylnaphthalono :l0.0 :20.S is.'' S.7 .6 -6.6 -10. t -13.2 -15.2 
3-ethyl-1.B-dfmethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4-
3-ethyl-2.6-d1methylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -B.O -9.7 
4-ethyl 1.2-dfmethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -:5.2 -8.0 -9.7 
4-ethyl 1.5-dtmethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4 
d-pthyl 1.S-rlimpthyln~~hth~lgng 30.0 2<;l 8 Hl 4 8 7 f!l -15 S - 10.1 -13.2 -115 ::> 
5-ethyl 1,2-dfmethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
5-ethyl-1,3-dfmethylnaphthalene 30.0 29.8 18.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
5-ethyl-1,4-dfmethylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4 
6-ethyl 1.2-dimethylnaphthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -S.O -9.7 
6-ethyl-1.3-dtmethylnaphthalene 30.0 29.8 18.4 B.7 .6 -5.6 -10. t -13.2 -15.2 
6-ethyl-1,4-d1methylnaphthalene 30.0 29.8 1B.4 8.7 .6 -5.6 -10. f -13.2 -15.2 
6-ethyl-1~7-d1methylnaphthalene 32.4 32. , 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
6-ethyl-2,3-dtmethylnaph~halene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
7-ethyl-1.2-dfmethylnaphthalene 32.4 32.1 21.3 12.1 4·.6 .:.1.2 -5.2 -8.0 -9.7 
7-ethyl-1.3-dtmethylnaphthalene 30.0 29.8 1B.4 8.7 .6 -5.6 -10.1 -13.2 -15.2 
7-ethyl-1.6-dtmethylna~hthalene 32.4 32.1 21.3 12.1 4.6 -1.2 -5.2 -8.0 -9.7 
B~ethyl-1.2-dtmethylnaphthalene. 57.0 56.7 45.9 36.7 29.2 23.4 19.4 16.6. 104,9 
8-ethyl-1,3-d1methylnaphthalene 54.6 54.4 43.0 33.3 25.2 19.0 14.5 11.4 9.4 
1~methyl-2-propylnaphthalene 45.2 45.0 34.2 25.1 17 .9 12.5 8.7 6.3 4.8 
1-methyl-3-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
1-methyl-4-propylnaphthalene 42.B 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
1-methyl-5-propylnaphthalene 42.8 42.6. 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
1-methyl-6~propylnaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
t-methyl-7-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
1-methyl-B-propylnaphthalene 67.4 67.2 55.9 46.3 38.6 32.7 28.5 25.7 23.9 
2~methyl-1-propylnaphthalene 45.2 45.0 34.2 25.1 17.9 12.5 8.7 6.3 4.8 
2-methyl-3-propylnaphthalene 45.2 45.0 34.2 25.1 17.9 12.5 8.7 6.3 4.8 
2-methyl-6-propylnaphthalene 42.B 42.6 31.3 21.7 14.0 8 ~ 1 3.9 1.1 -.7 
2-methyl-7-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
3-methyl-1-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 ·8.1 3.9 1.1 -.7 
6-methyl-1-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 8. , 3.9 1.1 -.7 
7-methyl-1-propylnaphthalene 42.8 42.6 31.3 21.7 14.0 8.1 3.9 1.1 -.7 
1-butylnaphthalene 55.6 55.4 44.2 34.8 27.3 21.7 17.8 15.3 13.B 
2-butylnaphthalene 55.6 55.4 44.2 34.8 27.3 21.7 17.8 15.3 13.8 
1,2-dlethylnaphthalene 45.5 45.2 34.7 25.9 18.9 13.B 10.3 8.0 6.7 
1,3-dlethylnaphthalene 43.1. 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1 
1.4-d1ethylnaphthalene 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1 
1,5-dtethylnaphthalene 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1 
1,6-dlethylnaphthalene 43.1 42.9 31.B 22.5 15.-0 9.4 5.4 2.8 1.1 
1.7-diethylnaphthalene 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1 
1.e-dl~lhyln.aphthalene 07.7 07.5 5G.-4 47. t 0':>.$ 0".0 30.0 27." 26.7 

2,3-dlethylnaphthalene 45.5 45.2 34.7 25.9 18.9 13.8 10.3. 8.0 6.7 
2.6-dtethylnaphthalene 43. t 42.9 31.8 22.5 15.0 9.4 5.4 2.B 1.t 
2.7-diethylnaphthalene 43.1 42.9 31.8 22.5 15.0 9.4 5.4 2.8 1.1 
1-t-butylnaphthalene 43.6 43.4 32.3 23.4 16'.5 11.7 8.6' 6.8 5.8 
2-t-butylnophtholcnc JI!L6 JI!)." !):i.!) 2!).JI t6.·S 11.7 9_6 f!l_A !'i.A 

1-tsopropyl-2-methylnaphthalene 39.4 39.1 28.3 19.3 12.1 6.7 3.1 .7 -.7 
1-isopropyl-3-methylnaphthalene 37.0 36.7 25.4 15.8 B.1 2.3 -1.B -4.5 -6.2 
1-1sopropyl-4-methylnaphthalene 37.0 36.7 25.4 15.8 S.1 2.3 -1.8 -4.5 -6.2 
1-tsopropyl-5-methylnaphthalene 37.0 36.7 25.4 15.B B.1 2.3 -1.8 -4.5 -6.2 
1-isopropyl-6-methylnaphthalene 37.0 36.7 25.4 15.8 8.1 2.3 -1.8 -4.5 -6.2 
1-isopropyl-7-methylnaphthalene 37.0 36.7 25.4 15.8 8.1 2.3 -1.8 -4.5 -6.2 
1-1sopropyl-8-methylnaphthalene 61.6 61.3 50.0 40.4 32.7 26.9 22.8 20.1 18.4 
2-1sopropyl-1-methylnaphthalene 39.4 39.1 28.3 19.3 12.1 6.7 3.1 .7 -.7 
2-1sopropyl-3-methylnaphthalene 39.4 39.1 28.3 19.3 12.1 6.7 3.1 .7 -.7 
2-1sopropyl-6-methylnaphthalene 37.0 36.7 25.4 15.8 8.1 2.3 -1.8 -4.5 -6.2 
2-isopropyl-7-methylnaphthalene 37.0 36.7 25.4 15.8 B.1 2.3 -1.8 -4.5 -6.2 
3-1sopropyl-1-methylnaphthalene 37.0 36.7 25.4 1S.B B.1 2.3 -1.B -4.5 -6.2 
6-tsopropyl-t-methylnaphthalene 37.0 36.7 25.4 15.8 B. t 2.3 -1.8 -4.5 -6.2 
7-tsopropyl-1-methylnaphthalene 37.0 36.7 25.4 15.8 B.1 2.3 -1.8 -4.5 -6.2 
'-secbutylnaphthalene 53.1 52.9 41.6 32.2 24.8 19.3 15.5 13. l' 11.6 
2-secbutylnaphthalene 53.1 52.9 41.6 32.2 24.8 19.3 15.5 13.1 11.6 
1-isobutylnaphthalene 49.6 49.3 3B. t 28.7 21.2 15.7 11.9 9.5 8.0 
2-isobutylnaphthalene 49.6 49.3 3B.1 2B.7 21.2 15.7 11.9 9.5 8.0 
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TClblp 13. Stand~rd Gibbs energy of formation for ~lkylnaphthalenes in kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

CfOH8 
naphthetlene 223.69 224.15 249.58 216.41 304.21 332.65 361.42 390.49 419.11 

C11HfO 
1-methylnaphthalene 217.82 218.41 253.47 290.17 327.83 366.28 405.07 444.19 483.52 
2-methylnaphthalene 216.28 216.90 251.72 288.16 325.61 363.89 402.56 441. 55 480.76 

C12H12 
1.2-dimethylnaphthalene 217.4 2,18.2 263.6 310.9 359.6 409.1 459.2 509.6 560.2 
1.3-dimethylnaphthalene 213.0 213.8 258.6 305.4 353.8 403.0 452.9 503.1 553.6 
1.4-dimethylnaphthalene 214.7 215.5 260.9 308.3 351.2 407.0 457.5 508.3 559.4 
1.5-dimethylnaphthalene 214.7 215.5 260.9 308.3 357.2 407.0 457.5 508.3 559.4 
1.6-dimethylnaphthalene 213.0 213.8 258.6 305.4 353.8 403.0 452.9 503.1 553.6 
1.7~dlmethylnaphthalene 213.0 213.8 258.6 305.4 353.8 403.0 452.9 503.1 553.6 
1.8-dimethylnaphthalene 242.1 242.9 289.2 337.6 387.4 438.1 489.6 541.3 593.3 
2.3-dimethylnaphthalene 219.1 219.9 265.9 313.8 363.0 413.1 463.8 514.8 566.0 
2.6-dj~ethylnaphthalene 214.7 215.5 260.9 308.3 357.2 407.0 457.5 508.3 559.4 
2.7-dimethylnaphthalene 214.7 215.5 260.9 308.3 357.2 407.0 457.5 508.3 559.4 
1-ethyJnaphthalene 225.7 226.4 271.1 317.7 365.6 414.4 . 463.8 513.4 563.2 
2-ethylnaphthalene 225.7 226.4 271.1 311.1 365.6 414.4 463.8 513.4 563.2 

C13H14 
1.2.3-trlmethylnaphthalene 217.8 218.8 274.9 333. 1 392.8 453.4 514.7 576.2 638.1 
1.2.4-trimethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5 
1.2.5-trlmethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5 
' r 2.6-trlmethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5 
1.2.7-trlmethylnaphthalene 213.4 214.4 269.9 327.6 387.0 447.3 508.4 569.8 631.5 
1.2.8-trlmethylnaphthalene 240.8 241.8 298.2 356.9 417.1 478.4 540.4 602.7 665.4 
1.3.5-trimethylnaphthalene 209.0 210.0 264.9 322.1 381.2 441.2 502.1 563.3 624.9 
1.3.6-trlmethylnaphthalene 209.0 210.0 264.9 322.1 381.2 441.2 502.1 563.3 624.9 
1.3.7-trlmethylnaphthalene 209.0 210.0 264.9 322.1 381.2 441.2 502.1 563.3 624.9 
1.3.8-trimethylnaphthalene 236.4 237.3 293.2 351.4 411.3 472.3 534.1 596.3 658.8 
1.4.5-trlmethylnaphthalene 236.4 237.3 293.2 351.4 411.3 472.3 534.1 596.3 658.8 
1,4.6-trlmethylnaphthalene 209.0 210.0 264.9 322.1 381.2 441.2 502.1 563.3 624.9 
1.6,7-trfmethylnaphthalene 213.4 214.4 . 269.9 327.6 387.0 447.3 508.4 569.8 631.5 
2.3.6- t rl me_t!:'X.l_"!c\P!,!J:1a}er:ae 213.4 214.4 269.9 327.6. 387.0 447.3 ~Q8._.4 569.8 631.5 
1-ethyl-2-methylnaphthalene 226.1 227.0 282.4 339.8 398.8 458.7 519.3 580.0 641.1 
1-ethyl-3-methylnaphthalene 221.7 222.6 277 .4 334.4 .393.0 452.6 512.9 573.6 634.5 
1-ethyl-4-methylnaphthalene .221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5 
1-ethyl-5-methylnaphthalene 221.7 222.6 277 .4 334.4 393.0 452.6 512.9 573.6 634.5 
1-ethyl-6-methylMaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5 
1-ethyl-7-methylnaphthalene 221.7 222.6 277 .4 334.4 393.0 452.6 512.9 573.6 634.5 
1-ethyl-8-methylnaphthalene 249.0 250.0 305.7 363.6 423.2 483.7 545.0 606.5 668.4 
2-ethyl-1-methylnaphthalene 226.1 227.0 282.4 339.8 398.8 458.7 519.3 580.0 641.1 
2-othyl-:'l-mothylnaphthalone ::226.1 227.0 292.4 ~:'lQ.9 ~Q9 9 459.7 519.3 590.0 641. t 
2-ethyl-6-methylnaphthalene 221.7 222.6 277 .4 334.4 393.0 452.6 512.9 573.6 634.5 
2-ethyl-7-methylnaphthalene 221.1 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5 
3-ethyl-1-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 513.6 634.5 
6-ethyl 1-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5 
7-ethyl-i-methylnaphthalene 221.7 222.6 277.4 334.4 393.0 452.6 512.9 573.6 634.5 
1-propylnaphthalene 234.0 234.9 289.5 346.3 404.7 464.0 523.9 584.2 644.7 
2-propylnaphthalene 234.0 234.9 289.5 346.3 404.7 464.0 523.9 584.2 644.7 
1-isopropylnaphthalene 231.5 232.5 288.2 346.1 405.6 466.1 527.2 588.5 650.1 
2-isopropylnaphthalene 231.5 232.5 288.2 346.1 405.6 466.1 527.2 588.5 650.1 

C14H16 
1.2.3.4-tetramethylnaphthalene 219.9 221.1 288.5 358. f 429.4 501.7 574.8 648.1 721.7 
1.2.3.5-tetramethylnaphthalene 213.8 2.15.0 281.1 349.8 420.2 491.6 563.9 636.4 709.3 
1.2.3.6-tetramethylnaphthalene 213.8 215.0 281.1 349.8 420.2 491.6 563.9 636.4 709.3 
1.2.3.7-tetramethylnaphthalene 213.8 215.0 281 .. 1 349.8 420.2 491.6 563.9 636.4 709.3 
t.2.3.8-tetramethylnaphthalene 241.2 242.4 309.5 379.0 450.3 522.7 595.9 669.4 743.2 
1.2.4.5-tetramethylnaphthalene 236.8 237.9 304.5 373.~ 444.5 516.6 589.6 662.9 736.6 
1.2.4.6-tetramethylnaphthalene 209.4 210.6 276.1 344.3 414 .4 485.5 557.6 630.0 702.7 
1.2.4.7-tetramethylnaphthalene 209.4 210.6 276. f 344.3 414.4 485.5 551.6 630.0 702.7 
1.2.4.8~tetramethylnaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6 662.9 736.6 
1.2.5.6-tetramethylnaphthalene 215.5 216.7 283.5 352.7 423.6 '495.7 568.5 641.6 715.1 
1.2.5.7-tetramethylnaphthalene 209.4 210.6 276.1 344.3 414.4 485.5 557.6 630.0 702.7 
1.2.5.8-tetramethylnaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6 662.9 736.6 
1.2.6.7-tetramethylnaphthalene 213.8 215.0 281.1 349.8 420.2 491.6 563.9 636.4 709.3 
1.2.6.8-tetramethylnaphthalene 236.8 237.9 304.5 373.6 444.5 516.6 589.6. 662.9 736.6 
1,~.(.8-tetrametny'napnthalene 242.9 244.1 311.8 381.9 453.8 526.8 600.5 674.6 749.0 
1.3.5.7-tetramethylnaphthalene 206.7 207.9 273.5 341.7 412.0 483.5 555.9 628.7 701.9 
1,3.5.8-tetramethylnaphthalene 232.4 233.5 299.5 368.1 438.7 510.5 583.3 656.5 730.1 
1.3.6.7-tetramethylnaphthalene 209.4 210.6 276.1 344.3 414.4 485.5 557.6 630.0 702.7 
1.3.6.8-tetramethylnaphthalene 234.1 235.3 301.8 371.0 442.2 514.6 587.9 661.7 735.8 
1 , 4 • ::; • 8 - l e l n,.,ne t fly 1 ""'pit l hal elle 2153.2 264.4 332.4 403.1 475.8 549.7 ti24.5 ti99.8 77'0.'0 
1.4.6.7-tetramethylnaphthalene 211.1 212.3 278.5 347.2 417.8 489.6 562.2 635.2 708.5 
2.3.6.7-tetramethylnaphthalene 217.2 218.4 285.8 355.5 427.1 499.7 573.1 646.8 720.9 
t-ethyl-2,3-dimethylnaphthalene 226.5 227.6 293.6 362.0 432.0 503.0 574.7 646.7 718.9 
1-ethyl-2,4-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 4~6.9 568.4 640.2 712.3 
i·ethyl 2,5dimethylnephtholene 222.1 223.2 268.6 356.6 426.2 496.9 566.4 640.2 71::!.3 
1-ethyl-2.6-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
1-ethyl-2;7-dfmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
t-ethyl-2.8-dlmethylnaphthalene 249.4 250.6 317.0 385.8 456.4 528.0 600.5 673.2 746.2 
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Tnblf> 1:1. StCHldnl'r1 G thh!> energy of format ton for n Ikylm'phth;tlene!> til kJ/mol--Continued 

·I..;~:K 29B.15 300 400 500 600 700 ~OO 900 tooo 

Ct4H16 
l-ethyl-3.5-dlrnethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
1-ethyl-3.6-dfmethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
1-ethyl-J.7-dfmethylnaphthalene 217.7 218.8 283.7 351. t 420.4 490.8 562.1 633.8 705.8" 
'~ethyl-J.8-dlmethylnaphthalene 245.0 246.2 312.0 380.3 4'50.6 521.9 594.2 666.7 739.6 
1-ethyl-4.5-dimethylnaphthalene 245.0 246.2 312.0 380.3 450.6 521.9 594.2 666.7 739.6 
1-ethyl-4.6-dlmethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
l-ethyl-6.7-dlmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 

.2-ethyl 1.3-dfmethylnaphthalene 226.5 227.6 293.6 362.0 432.0 503.0 574.7 646 .. 7 718.9 
2-ethyl-f.4-dlrnethylnaphthalene 222. f 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
2-ethyl-f.5-dfmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
2-ethyl-1;6-dlrnethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
2-ethyl-1.7-dfrnethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
2-ethyl-f.8-dimethylnaphthalene 249.4 250.6 317.0 385.8 456.4 528.0 600.5 673.2 746.2 
2-ethyl-3.6-dfmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
3-ethyl-1.2-dfmethylnaphthalene 226.5 221.6 293.6 362.0 432.0 503.0 574.1 646.7 718.9 
3-ethyl-1.5-dfmethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
3-~thyl-1.6~dfmethylnaphthalene 217.7 218.8 '283.7 351.1 420.4 490.8 562.1 633.8 705.8 
3-ethyl-f.7-dfmethylnaphthalene 217.7 218.8 283.1 35·1.1 420.4 490.8 562.1 633.8 705.8 
3-etnyl-l.8-dlmethylnaphthalene 24t1.V 246.2 312.0 380.3 450.6 521.9 094.2 666.1 739.6 
3-ethyl-2.6-dfmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
4-ethyl-1.2-dfmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
4-ethyl-l.5-dimethylnaphthalene 245.0 246.2 312.0 380.3 450.6 521.9 594.2 666.7 739.6 
4-ethyl- 1.6-dimethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
5-t;;'lhyl- 1.2-ulmettlylnaptlthalene 222.1 223.2 2tHI.6 3!:>b.t:i 425.2 496.9" 56B.4 640.2 112.3 
5-ethyl-1.3-dlmethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
5-ethyl-1.4-dlmethylnaphthalene 245.0 246.2 312.0 380.3 450.6 521.9 594.2 666.7 739.6 
6"ethyl 1.2-dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
6-ethyl-1.3-dfmethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
6-ethyl 1.4-dimethylnaphthalene 217.7 218.8 283.7 351.1 420.4 490.8 562.1 633.8 705.8 
6-ethyl 1.7~dimethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
6-ethyl-2.3-dtmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
7-ethyl-1.2-dlmethylnaphthalene 222.1 223.2 288.6 356.6 426.2 496.9 568.4 640.2 712.3 
7-ethyl-1.3-dlmethylnaphthalene 217.7 218.8 283.7 351. t 420.4 490.8 562.1 633.8 705.8 
7-othyl-1.G-dimcthylnnphthnlcne 222.1 22:1.2 200.6 056.6 426.2 490.9 500.4 040.2 712.3 
8-a~hyl-1.2-dimethylnaphthalene 249.4 250 .. 6 3.17 .• 0 385.8 456.4 528.0 600.5 673.2 746.2 
8-ethyl-.t. 3-dlmethy lnaphthalene 245.0 246.2 312.0 3BO.3 450.6 521.9 594.2 666.7 739.6 
l-methyl-2-propylnaphthalene 234.4 235.5 300.8 368.5 437.9 508.3 579.4 650.8 722.5 
l-methyl-3-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9 
1-mQthyl-~-propyln~phth_'QnQ !2:J0.0 !2'1. f :l05.9 'G:J.O ",:l.O 50:l.2 57:J.1 G"".-1 716.0 
1-methyl~5-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 7'15.9 
1-methyl-6-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9 
1-methyl-7-propylhaphthalehe 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9 
1-methyl-8-propylnaphthalene 257.3 258.5 324.1 392.2 462.2 533.3 605.1 677.3 749.8 
2-methYl 1-propylnaphthalene ·234.4 235.5 300.8 368.5 437.9 508.3 579.4 650.8 722.5 
2-methyl-3-propylnaphthalene 234.4 235.5 300.8 368.5 437.9 50B.3 579.4 650.8 722.5 
2-methyl-6-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9 
2-methyl-7-propylnaphthalene 230.0 231.1 295.8 363,0 432.0 502.2 573.1 644.4 715.9 
3-methyl-1-propylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 115.9 
6-methvl-t-prODylnaphthalene 230.0 231.1 295.8 363.0 432.0 502.2 573.1 644.4 715.9 
7-methyl-1-propylnaphthalene 230.0 231. f 295.8 363.0 432.0 502.2 573.1 644.4 715.9 
1-butylnaphthalene 242.2 243.4 307.9 374.9 443.7 513.5 584.1 655.0 726.1 
2-butylnaphthalene 242 2 243.4 307.9 374.9 443.7 513.5 5B4.1 655.0 726.1 
1.2-diethylnaphthalene 234.7 235.9 301.2 368.8 438.1. 508.3 579.3 650.5 721.9 
1.3-diethylhaphthalene 230.4 231.5 296.2 363.3 432.3 502.2 573.0 644.0 . 715.3 
1.4-d\ethylnaphthalene 232.1 233.2 298.5 366.2 435.7 506.3 517.6 649.2 721.1 
1.5-diethylnaphthalene 232.1 233.2 298.5 366.2 435.7 506.3 517 .6 649.2 721. t 
1.6-diethylnaphthalene 230.4 231.5 296.2 363.3 432.3 502.2 573.0 644.0 715.3 
1.7-dlethylnaphthalene 230.4 231.5 296.2 363.3 432.3 502.2 573.0 644.0 715.3 
1.8-diethylnaphthalene 259.4 260.6 326.8 395.5 465.9 537.4 609.6 682.2 755.0 
2.3-diethylna phthalene 236.5 237.6 303.5 371.7 441.5 512.4 583.9 655.7 727.7 
2.6-diethylnaphthalene 232. f 233.2 298.5 366.2 435.7 506.3 577.6 649.2 721.1 
2.7-dfethylnaphthalene 232.1 .233.2 29B.5 366.2 435.7 506.3 577 .6 649.2 721.1 
1-t-butylnaphthalene 241.6 242.8 311.0 381. B 454.2 527.5 601.4 675.6 749.9 
2-t-butylnaphthalene 241.6 242.8 311.0 381. B 454.2 527.5 601.4 675.6 149.9 
1-tsopropyl-2-methylnaphthalene 231.9 233.1 299.4 368.3 438.8 510.4 582.6 655.1 727.9 
1 isopropyl-3-methylnaphthalene '227.5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3 
1-fsopropyl-4-methylnaphthalehe 227.5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3 
1-tsopropyl-5-methylnaphthalene 227.5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3 
1-tsopropyl-6-methylnaphthalene 227.5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3 
1-lsopropyl-7-metnylnaphtna'ene 221.5 228 .. , 294.4 362.8 433.0 504.3 516.3 64B • . , '/21. ;:j 

1-isopropyl-8-methylnaphthalene 254.9 256.1 322.8 392.1 463.2 535.4 608.4 681.6 755.2 
2-isopropyl-1-methylnaphthalene 231.9 233.1 299.4 368.3 438.8 510.4 582.6 655.1 727.9 
2-isopropyl-3-methylnaphthalene 231.9 233. t 299.4 36B.3 438.8 510.4 582.6 655.1 727.9 
2-isopropyl-6-methylnaphthalene 227.5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3 
2-is0propyl-7-rnethylnaphthalene 227.5 228.7 294.4 362.8 433.0 504.3 576.3 648.7 721.3 
3-i~opropyl-1-methylnaphthalene 227.5 228.7 '94.4 362.8 433.0 504.3 576.3 64A.7 721.3 
6-isopropyl-1-methylnaphthalene 227.5 228.7 294.4 362.8 433.0 . 504.3 576.3 61$8.7 721.3 
7-isopropyl 1-methylnaphthalene 227.5 228.7 294.4 362.8 433.0 504.3 576.3 .648.7 721. 3 
1-secbutylnaphthalene 241.4 242.6 307.6 375.2 444.5 514.9 586.0 657.4 729.1 
2 - :seLbu ty "'<O'Ipt'lltcol t:"'t;;' 241.4 242.6 307.6 37!'l.2 4'14. !'l !'l14.9 !!!66.0 t!~7.4 729. f 

1-isobutylnaphthalene 239.6 240.7 306.3 374.5 444.4 515.4 587.1 659.1 731.3 
2-isobutylnaphthalene 239.6 240.7 306.3 374.5 444.4 515.4 587.1 . 659.1 731. 3 

J. Phys. Chem. Ref. Data, Vol. 14, No.3, 1985 



CHEMICAL THERMODYNAMIC PROPERTIES OF ALKYLNAPHTHALENE ISOMER GROUPS 837 

7. Discussion 
The chemical thermodynamic properties of the polycy

clic aromatic hydrocarbons are of interest in connection 
with soot formation, carcinogenesis, and coal conversion 
processes. Enthalpies of formation of large polycyclic aro
~atic hydrocarbons have been estimated by Stein, Golden, 
and Benson.8 Shaw, Golden, and Benson 18 have summar
ized thermodynamic properties of dihydronaphthalenes, te
trahydronaphthalenes, hexahydronaphthalenes, and other 
polycyclic compounds related to coal. Stein 19 has used exist
ing and new predictive methods to discuss high temperature 
chemical equilibria of polycyclic aromatic hydrocarbons. 

C~(I) 

8. Nomenclature 
= standard heat capacity at constant pressure of 

isomer i, J K- 1 mol- 1 

= standard heat capacity at constant pressure of 
isomer group I, J K -1 mol- 1 

= standard Gibbs energy of formation of isomer 
i, kJ mol- 1 

ArG °(1) = standard Gibbs energy of formation of isomer 
group I, kJ mol- 1 

HO(I,T) -HO(I,298.15 K) 
= standard enthalpy for isomer groups relative to 

isomer groups at 298.15 K, kJ mol- 1 

HO(I, T) - HO(I,298.15 ·K) +-ArH-O(I,298;15K)-
= standard enthalpy for isomer groups relative to 

elements at 298.15 K, kJ mol- 1 

= standard enthalpy of formation of isomer 
i, kJ mol- 1 

I1rHO(I) = standard enthalpy of formation of isomer 
group I, kJ mol- 1 

= number of carbon atoms in a molecule 
= number of isomers in an isomer group 
= number of optical isomers 
= equilibrium mole fraction of species i in an 

isomer group 
S; = standard entropy of isomer i, J K -1 mol- 1 

S °(1) = standard entropy of isomer group I, 
J K- 1 mol- 1 

TSN = total symmetry number 
Yi mole fraction of isomer i within the 

isomer group 
YI = mole fraction of isomer group I in a mixture 
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